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- Prior to ’the design of an adequate Quality Con--
trol Program Plan for sediment and soil sam-
pling, there must be agreement on the objectives
of the sampling program. This document is a
compilation of United States and international
standards, criteria, and guidelines for assessing -
acceptable levels of constituents in sediments
and soils under specific conditions. These crite-
- : ria can be used to establish data quality objec-
| tives for individual studies, and to compare
against data obtained from sedlmen’c and so11
. analyses. - - -

Explanaﬁons of the individual criteria and their
use are provided at the beginning of each chapter.
Each criterion was developed for a different use.

-} Therefore, before using the criteria, it is important -
to consider the applicability of the particular

' criterion to the situation. It is recommended that

- ' the agencies-which developed the criteria be con-
tacted to confirm the appropriate use.

Chapters 1 through 4 provide descriptions of
sediment criteria and guidelines developed by
various agencies. Tables 1 through 4 list Califor-
nia and other state, federal, and international
sediment criteria. Chapter 5 provides descrip-
: tions of soil criteria and guidelines listed in Table
F.ﬁ S o o . | 5. Chapters 6 through 10 contain information on -
: T ' ‘ ' ‘ proposed sediment and soil criteria, and site
specific methodologies for evaluating sediment
or soil contaminant concentrations. Chap’cer 11
discusses historical tributyltin sediment concen-
trations. '

B e

This document is one of several Department of
Water Resources Quality Assurance/Quality
Control Program technical reports. Others
include: ‘

EEEE S RS S - -

¥ Quality Assurance Guidelines for Analytical
Laboratories—Quality Assurance Technical
Document 1 (published in September 1992);
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A Sampling Manual for Envzronmental
Measurement Projects—Quality Assurance
Technical Document 2 (pubhshed in April
1994);

& Compilation of Federal and State Drinking
Water Standards and Criteria—Quality
Assurance Technical Document 3 (pubhshed

o m]uly 1993); 3

& Compendium of Water Quality Investiga-
tions—Quality Assurance Technical Docu-
~ment 4 (published in November 1993);

= _Quali'ty Assurance Program Plan—Quality
- Assurance Technical Document 5 (due for |
publication in summer 1995); and  _ 1

% Guidelines for DeveZOping Quality Assurance
- Project Plans—Quality Assurance Technical
Document 6 (published in May 1994).

Copies of this report or any of the other technical
reports can be obtained from DWR's Bulletins

and Reports, Post Office Box 942836, Sacra-
mento, California 94236-0001; phone (916) 653-
1097. B '
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The followmg isa descrlptlon of California
sediment criteria used in Table 1 startmg on

page 4.

Cailitornia Regional Water Quality

Control Beard San Francisco Bay
Region-—Disposal Option Sednmeni’
Screening Criteric g ‘

In December 1993, the California Regional Water
Quality Control Board San Francisco Bay Region -
published Interim Sediment Screening Criteria

and Testing Requirements for Wetland Creation
and Upland Beneficial Reuse. The document
provides sediment screening criteria and testing
requirements for the beneficial reuse of dredged
material such as wetlands creation and upland
disposal. The document is intended to facilitate
creation, enhancement, and restoration of wet-
lands. The criteria apply to marine and estua-
rine conditions only and are not applicable for

- 1 dssessment of potential freshwater 1mpacts from
’ sediment reuse or disposal. The screening crite-
ria are not applled Wlthout con31derat10n of sfce— 7
spec1f1c factors AT L

“The sedlment screemng cr1ter1a were developed
using ER-L and ER-M values from Long et al.

1 (1990) and dredged material values typically

! found in the Bay Area. The ER-L or tenth per-

i centile value is the chemical concentration-below
which adverse biological effects may be expected
1 to occur 10 percent of the time: The ER-M is the

: chemical concentration below which adverse

| biological effects may be expected 50 percen’c of
the time. &
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Table 1—California Sediment Criteria -
~{values in mg/kg, dry weight) =~ .. -

¢ vt 0l il L

ol b b

California Regional Water Quality Control Board
San Francisco Bay Region
: Disposal Option Sedment SaeeMg Criteria ,
- .
Class I Wetlands Wetlands Creation
Creation Cover, Levee Restoration, _
Noncover Landfill Daily Cover
CONTAMINANT
ORGANICS
Abate ‘ NA. NA. . Na
Acenaphthene ' N.A. NA. - NA.
Acetaldehyde : NA. NA. NA. x
Aldrin : ' . NA. NA. NA. %
Amiben o " NA. N.A. N.A.
Anthracene NA. N.A. N.A.
Atrazine . . N.A. N.A. N.A, !
Benzene . L NA. NA. N.A.
Benzene(a)pyrene o NA. NA. NA. : |
Benzo(a)anthracene ‘ N.A. © NA. N.A.’ -
Benzo(a)pyrene . N.A, N.A. N.A. t
Benzo(g,h,i)perylene - N.A. i NA. NA.
Benzo(k)fluoranthene . ' N.A. N.A. N.A.
BHC NA. NA. NA. . _
o-BHC . N.A. N.A. : N.A.
B-BHC . . : o N.A. | NA. NA.,
¥BHC (See Lindane) N.A. NA. N.A.
Bis(2-ethlyhexyDphthalate " i - < «NaA. . | na - ‘ " NA. R | R )
Bromc;phos . : NA. N.A, N.A.
Butylate : NA. NA. NA,
Carbaryl NA. NA. N.A.
. Chloramp N.A. N.A. N.A.
Chlordane . . . | . NA. N.A. N.A.
Chrysene N.A. N.A. N.A,

C—0417¢6 2
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Tabile ‘émﬁaiﬂf@mm Sediment Criteria {canfmued)

(va ues in mg/kg dry weight)y . E | L
California Regibxx.al Water Q@W Cox;trol Bbard .
San Francisco Bay Reglon
Disposal Option Sediment Screening Criteria
. Class Wetands Wetlands Creation
- Creation Cover, Levee Restoration,
Noncover Landfill Daily Cover

l CONTAMINANT , I l "
Cresols N.A. N.A. N.A.

Cumene N.A. N.A. N.A.

Cyanophos (Cyanox) ] NaA NA. NA.

Cycloate i N.A. N.A. N.A.

24D NA. NA. NA.

2,4D ammonium salt NA! NA. NA.

Dacthal NA. | NA. NA.

Dalapon sodium N.A. NA. . N.A. -
p.p’-DDD NA. N.A. N.A, ‘
p.p-DDE . N.A. NA. N.A.

pp-DDT >20 | 01-0003 <0.003

Desmetryn ‘ ' NA. NA. NA.
 Diazinon (Bausdin) ‘ NA. NA. NA.
Dibenzo(a,h)anthracene N.A. NA. N.A.

Dicamba ‘ N.A. N.A. NA.

2,4 Dichlorophenol | na NA. NA.
2,4-Dichlorophenoxy acetic acid N.A. N.A. N.A.

Dichlorvos ) N.A. N.A. N.A.

- Dicofol (Kelthane) -~ = ~ . | -~ NA NA. . NAL L
Dieldrin NA. ‘NA. NA
Dihydroheptachlor — N.A. N.A. ~ NaA
Dimethoate : ‘ N.A. N.A. N.A.

Dinobuton ) N.A. N.A. NA.

Dioxin ’ N.A. N.A. " NA.

Diuron . N.A. N.A. N.A.
5
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Tabie 1—Cdiifornia Sediment Criteria (commga} .
z\vct%ues in mg/kg, dry welght)

PUUTERN P

California Régiona] Water Quality Control Board '
San Francisco Bay Region ‘
Disposal Option Sediment Screening Criteria
Class 1 * Wetlands | Wetlands Creation
) Creation Cover, Levee Restoration,
: , Noncover 1 Landfill Daily Cover |
CONTAMINANT l " ‘ “
Endosulfan : . NA. NA. NA. o ' e
Endrin T NA. N.A. NA. ‘ .
EPTC (Eptam) | owa NA. NA. _ L
Etaphos : N.A. N.A. N.A. - i
Eﬁlylenediiaromide o N.A. N.A. : N.A.
Fenuron ) N.A. - NA. N.A. v . .
Fluoranthene - N.A. N.A. N.A. ) ) ) :A
Fluorene ) N.A. N.A. N.A. ’ E
Folpet : NA. T NA NA. k
Formaldehyde . NA. NA. NA.
Glyphosate - ‘ NA. NA. NA. b
HCB (Hexachlorobenzene) N.A. N.A. - N.A.
Heptachlor NA. NA. NA. : :
Heptachlor epoxide NA. NA. NA. ' » ]
Herban | , . NA. N.A. : N.A. ‘
He;:erophos v ] Na N.A. : NA. v' -
Hexachlorobutadiene k N.A. N.A. N.A. C R |
Hexachlorocyclohexane’ NA. NA. ~ NaA.
Indeno(1,2,3-cd)pyrene o S NA Na. | Na
Kepone ' NA.- N.A. N.A.
Lead compounds, organic — 7 v N.A. N.A. N.A.
Lenacil NA. NA. : N.A. i
‘Lindane . NA. N.A, NA.
Linuron . N.A. N.A. ’ N.A.
Malathion (Carbophos) . NA, NA. NA.
6
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Table 1—Cadlifomia Sediment Criteria {acn!mued)

) | {VG ues in mg/kg, dry wesght}

Califomia‘Regional Water Quality Control Board
San Francisco Bay Region
Disposal Option Sediment Screening Criteria
+ Class I Wetands Wetlands Creation
Creation Cover, Levee Restoration,
Noncover Landfill Daily Cover
CONTAMINANT
Metathione N.A. NA. N.A.
Methaphos N.A N.A. N.A,
Methylethylkeione ) N.A. NA. N.A.
Methoxychlor NA., NA. N.A.
.Mirex N.A. N.A. N.A.
Monolinuron. N.A. N.A. N.A.
Monuron N.A. N.A. N.A.
Naphthalene NA. N.A. N.A.
Nitrofor NA. N.A. N.A.
PAH’s(total)’ N.A. 354 <4
PAH’s (high molecular wt.) N.A. N.A. N.A.
PAH’s (low molecular wt.) N.A. N.A. NA.
PCB (total) >100 0.4-0.05 <0.05
Pebulate N.A. N.A. N.A.
Pentachlorophenol N.A. NA. N.A.
Permethrin NA. N.A. N.A.
Phenathrene NA. NA. N.A.
Phenazon NA. NA. N.A.
Phenthoate N.A ’ ‘NA. " NA. :
Phosalone N.A. N.A. N.A.
Phosphorous Pentoxide NA. N.A. NA.
Phthalophos N.A. N.A. N.A.
Picloram NA. N.A. NA.
Pirimicarb N.A. NA. N.A.
Pirimiphos-methyl N.A. N.A. N.A.

C—041765
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fable {—Caiifornia Sediment Criteria (confinuea

{values inmg/kg, dry weight)

C—041766

California Regional Water Quality Control Board
San Francisco Bay Region
Disposal Option Sediment Screening Criteria
O S |
Class I Wetlands Wetlands Creation
. Creation Cover, Levee Restoration, -
Noncover Landfill Daily Cover
CONTAMINANT
Polychloropinewe - N.A. N.A. NA.
Polytriazin N.A. N.A. N.A.
Prometrin N.A. - NA N.A. -
Propanid - N.A. N.A. NA.
Pyrene NA. ~ NA. NA.
Simazine NA. N.A, N.A.
Solan NA. NA. NA.
2,3,7,8 TCDD N.A.  Na NA.
2.3,7,8 TCDF STV NA. N.A.
Tenoran g N.A. N.A N.A.
Terbacil NA. . Na NA.
Teﬂa&loﬁphm (Gardona) - N.A. N.A. N.A.
Trichloroethylene NA. NA. . N.A.
Toluene NA. N.A. N.A.
Toxaphene N.A. N.A. N.A.
. Trichlorfon (Chlorophos). ' N.A. NA, N.A.
Trifluralin (Treflan) N.A. NA. N.A.
|| 245-Trichlorophenoxy- = NA N.A N.A.
-propioniczacid * - . e ow v el T '
YalanY- N.A. NA. N.A.
Zineb N.A. . N.A. N.A.
INORGANICS _
Antimony N.A. N.A. N.A.
Arsenic - >1,000 85-33 <33
Asbestos ' NA. NA. NA.
8
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. T@b@@ EWC@M@W@ S@d&mgﬂ% Criteria (continuec)

(vc;kuec in mgfkg dry welght)

California Regional Water Quality Control Board
San Francisco Bay Region =~ _ -
- Disposal Option Sediment Screéning Criteria
Class I Wetlands Wetlands Creation .
Creation Cover, Levee Restoration,
Noncover Landfill Daily Cover

CONTAMINANT
Barium " NA. NA. NA. -
Beryllium NA. NA. N.A.
Cadmium >200 9-5 <5
Chromium Total >1,000 300-220 <220
Chromium IO - N.A. N.A. N.A.
Chromium VI N.A. N.A. N.A.
Cobalt N.A. N.A. N.A.
Copper >5,000 390-90 <90 -
Fluoride salt NA. N.A. N.A.
Iron N.A. N.A. N.A.
Lead >2,000 110-50 <50
Manganese N.A. N.A. N.A.
Mercury >40 1.3-0.35 <0.35
Molybdenum N.A. N.A. N.A.
Nickel >4,000 200-140 <140
Nitrates N.A. - N.A. N.A.
Selenium >260 1407 <0.7

|| Silver. >1,000 22-1.0 <1.0

" Thatium NA | Na NA.
Vanadium NA. N.A. NA.
Zinc >10,000 270-160 <160
Legend: )
N.A. — Not Available - ) -
9

C—041767

C-041767



O i 1o
LY WS W
e

~t

11

‘Other STOT@ Sedimem
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- The followmg isa descrlptlon of state (excludmg

California) sediment criteria used in Table 2
starting on page 14. =

Floridar Depariment of Environmental

Profection—Preliminary Sediment Quahf‘i
Assessmeni Guidelines :

The preliminary Sediment Quality Assessment
Guidelines (SQAGs) are taken from a publica-
tion prepared for the Florida Department of

Erivironmental Regulation entitled Development

of an Approach to the Assessment of Sediment

Quality in Florida Coastal Waters. The SQAGs .

were developed to evaluate the potential for
biological effects associated with sediment-
sorbed contaminants and to provide assistance
in managing coastal resources. They are in-

tended to assist in sediment quality assessment

applications, such as identifying priority
nonpoint source management actions, designing
wetlands restoration projects, and monitoring

trends in environmental contamination. The

SQAGs are not intended to be used as sediment

-quality criteria. They.domnot.supersede-formal-

regulatory assessment protocols such as those
implemented under the federal Marine Protec-
tion, Research, and Sanctuaries Act

- The effects—based SQAGs were derived usi_ﬁg a

modified version of the National Oceanic and

_{ Atmospheric Association National Status and

Trends Program Approach. The SQAGs apply
to marine and estuarine conditions only. The

trations for the chtaminants: a no effects range,
a possible effects range, and a probable effects
range. Two values are used to define these

'C—041768

i numerical SQAGs define three ranges of concen-
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ranges ano observed effect level (N OEL) anda
. probable effects level (PEL). NOEL defines the
.upper limit of the no effects range and the lower
limit of the possible effects range. PEL defines .
~ the upper limit of the possible effects range and
the lower l1rn1t of the probable effects range

Fora copy of the guidelines, contact Thomas L.

Seal, Florida Department of Environmental

" Protection, 3900 Commonwealth Boulevard,

. Mail Stop #46, Tallahassee, Florida. 32399-3000;
‘phone: (904) 488- 0784 -

: ‘Wcrshmgton Denartment ef
Ecct@gy~59dxment Mamgemem

Standards
The Washington State Sediment Management
" Standards are found in Chapter 173-204 of the-

. Washington Admmzstmtwe Code. The. purpose‘-‘ ’7

of the standards is to reduce and ultlmately
eliminate adverse effects on biological resources.
. and 31gmf1cant health threats to humans from.
surface sediment contamination. The followmg

. standards are for the protection of aquatic biota -
and apply to Puget Sound marine sedlment only:

- Marine Sedlment Quality Standarcls—Cherm-
cal Criteria: These sediment quality standards

' rcorrespond to,arsedunent,qualrty that Wﬂl.result_}. '

~in no adverse effects, including no acute or’
chronic adverse effects on biological resources.
~ The criteria are used to initially designate a

sample as passing or failing the sediment quality -

standards. Additional tests may be used to
confirm the de81gnat10n ofa sed1ment

Puget Sound Marme Sediment Impact Zone

- Maximum Chemlcal Criteria: These criteria are -

the maximum chemical concentration levels that

may be allowed within an authorized sediment

- impact zone due to a permitted or otherwise

Puget Sound Marme Sedlment Cleanup
Screening Levels and Minimum Cleanup
Levels—Chemical Criteria: These criteria estab-
| lish minor adverse effects as the level used to™

. 1dent1fy contiguous sediment sampling s stations

ered stations of potential concern. Stations
ing levels are defined as stations of low concern.

; ~chemical concentration permissible at a cleanup
{ site, to be achieved by year 10 after complet1on
| of an active cleanup action. =

The Department of Ecology is currently in the
process of developmg chemical criteria for .
freshwater sediment and cr1ter1a for the protec—
tion of human health.

1 For a copy of the Standards, contact Brenden

98504-7600; phone (206) 407-6000.

C—0417689

authorlzed dlscharge These chemlcal concentram
tions correspond toa mmor adverse effects level

“of low concern and stations of potential concern.
They are identical to the above criteria. Cont1gu~ s
ous stations whose average contaminant concen- .
trations exceed the screening levels are con31d- s

| whose’ concentrations are at or below the screen-

| The criteria also represent the maximum allowed:

McFarland, Washington Department of Ecology "
Post Office Box 47600, Olympia, Washrngton o

C-041769
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FloﬁdaDe;'it. of Environmental Washinéton Department of
) Protection Ecology ‘
Sediment Quality Guidelines Sedunent Management
Marine & Estuarine Sediments Standards for Marine Sediment
(ng/kg, dry weight)® (mg/ke..)®
NOEL PEL " Quality Standards - Impact Zones Maximum and
: ‘ ’ Cleaning Screening Levels
'CONTAMINANT * |
ORGANICS -
Abate ) NA. " N.A. ~ NA. N.A.
Acenaphthene 2 450 16 57
Acenaphthylene N-A. N.A. . 66 .66
Acetaldehyde . NA. NA." ‘NA. NA.
Aldrin NA. NA. NA. NA.
Amiben N.A. NA., - : NA. N.A.
Anthracene 85 70 " 220 1200
Atrazine NA. NAT UNAS NA. .
" Benzene: NA. NA. NA. NA,
VBalz‘.ene(a).pyrene I NA. NA. .. NA YN
Benizo(a)anthracene 60 .| . 1300 110 270 -
Benzo(a)pyrene 230 1,700 99 210
Benzo(ghJperylene - NA. NA. o3 78
'Ben.zc;(k‘)ﬂuoranthene N.A. NA. ) N.A. NA.
‘Benzofluoranthenes(total)® NA NA. 230 450
Benzoic acid N.A. . N.A 650d 650%
‘Benzyl alcohol NA. NAC . 5P 73
BHC T T ) N v NA ' NA. =
o-BHC ‘NA. NA. | Na: ~ NA.
B-BHC NA. NA. - NA. . NA.
¥BHC (See Lindane) NA Na | NA. NA.
Bis(2-ethlyhexyl)phthalate NA. NA 47 78
Bromophos © NA. Na.. | Na | Na.
13
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Table 2—O0ther State Sediment Criteria (confinued)
Floﬁda Dept. of Environmental . Washington Depgrtmént of . 5
Protection : . Ecology ' o
. Sediment Quality Guidelines l Sediment Management =
Marine & Estuarine Sediments Standards for Marine Sediment
(ng/kg dry weight® | (mgkg)®
NOEL . PEL | Quality Standards Impact Zones Maximum and
' : Cleaning Screening Levels
"CONTAMINANT : -
Butyl benzyl phthalate - | NA. - | NA BEPTI 64 e
Butylate, o NA. - NA. - NA. ' ‘ NA. I R
Carbaryl ' R Lo NA., - - NaA. NA. o . N.A.
Chloraj:np' A1 Na J . Na o NA. NA.
Chlordane - " NA. " NaA NA. . : | NaA.
Chrysene .. 20 1,700 110 [ 460
N Cresols C s ‘ . NA. , N.A. NA. . NA.
Cumene - I NA. NA. - NA. | NA.
Cyandphos (Cyanox) NA. . S Na NA. ' NA. -
Cydoate - . - - - o oNa " oNa | NA. - NA.
24D . i CONAL © ONA . NA. . " Na.
24-D ammonium salt . . NA: NA. . NA. . N_g;.
Dacthal . . NA ‘ NA. g NA. - N . NA ‘
Dalapon sodium . - NA. NA. |  NA: . NaA. £
p,p”-DDD - - N.A. . NA. ‘NA. ' NA. 3
" p,p’-DDE S .17 130 NA. ' L NAS ' . 4
ppDDT . - . 45’ 270. - NA. © Na
|| Desmetryn - CoNa " NA. . NA. 1 NA. L
3 P — T wa . A | N.A. ; L NA. - . -
Dibénzo(.é\,h)éllﬂuacene : 31 ‘l , 320 . oL ‘1’?.; 1 . 33 3
Dibenzofuran " NaA. NA. 4 15 Tl v 58 }
Dicamba NA. " Na NA. - NA.
1,2-Dichlorobenzene N.A. NA. . o 23 ' 23 7
1,4-Dichlorobenzene . NA.- NA. 31 9 ;
2,4 Dichlorophenol NA. NA. NA. ' ‘ NA.
14 B
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B Table zﬁaiherﬁs%aié Sediment Criie;ria-(cénff‘nuéd§ |

X
Florida Dept. of Environmental Washington Department of
" Protection A EE Ecology N
-Sediment Quahty Guidelines o Sediment Management 7 B
Marine & Estuarine Sediments Standards for Marine Sediment
(ng/kg dry weight® A (mg/kg,.)”
‘ Quality Standards - Impact Zones Maximum and * -
. Cleaning Screening Levels
CONTAMINANT '
2,4-Dichlorophenoxy acetic , NA. N.A. o7 Na NA.
acid . : -
Dicorvos - Na | NA. . NA. NA.
Dicofol (Kelthane) - NA. " NA. o Na |  NA.
Dieldrin- ‘ , © NA. NA. NA. ‘ NA. -
Diethyl phthalate. . | . Na. O Na | 61 1 110 °
Dihydroheptachlor B NA. NA. NA. N.A.
Dimethoate - S NA. N.A. ' NA. - NA.
2,4 Dimethyl phenol | . NA N.A. 294 ‘ 29¢
Dimethyl phthalate . NA. . NA. 53 53"
Di-n-butyl phthalate , NA. NA. - , - 20 SRS 1700 -
Dinobuton - . NA. NA. NA. : " NA
Di-n-octyl phthalate A NA. © NaA " 58 4500
Dioxin ' ‘ NA~ NA. NA. ‘NA.
Diuron o o NA. . NaA , NA. - . ' N.A.
Endosulfan S NA. Cna | NA. ' . NA
Endrin . . N.A. NA. NA. : NA.
EPTC (Eptam) » NA. . NA. . " NA. N.A.
Etaphos N.A. NA, . N.A. ' N.A.
= “Eth'yleh“edibr(;miae' o . - N.Aﬁ _' 1~ NA. , S N.A. S . - N.A -
Fenuron - NA. . Na NA. NA.
. Fluorantheﬁe ) . 380 3,200 . 160 v 1200
Fluorene 18 . . 460 ' . 23 79
Folpet NA. . NA NA. NA.
Formaldehyde ‘ ' I Na . NA . NA NA.
15
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Table 2—Cther State Sediment Criferia oninuee)

Florida Dept of Environmental . Washington Department of
Protection - Ecology :
" Sediment Quality Guideliries . - Sediment Management
Marine & Estuarine Sediments Standards for Marine Sediment
- (ug/kg, dry weight)®  (mgfkg,)”
NOEL PEL Quality Standards |  ‘Tmpact Zones Maximum and
: : : . . ‘ Cleaning Screening Levels
CONTAMINANT ‘ » ' .
. Glyphosate . NA. .° : NA. NA. ' *NA. .
HCB (Hexachlorobenzene) NA. NA. 038 23 :
Heptachlor NA. N.A. NA. NA. La-
‘Heptachlor epoxide - N.A. NA. NA. N.A. "
Herban NA. NA. NA. NA.
Heterophos N.A. -N.A. N.A. N.A <
‘ Hexachlorobutadiene " NA NA. 39 62 " E
Héxachlo;o;:ycllohexaﬁe . NA. NA. N.A. NA.
Indeno(1,2,3-cd)pyrene » N.A. . NA. T 34 88~
Kepone NA. NA. NA. NA. ¢!
Lead compounds, organic - NA. N.A. NA. N.A. ’
Lenadl‘ . » N.A. NA: NA. NA.
Lindane NA. - N.A. NA. NA. )
Linuron A NA. NA. NA. NAS - :
Malathion (Carbophos) NA. NA. NA. NA. i
Metathione " NA. NA. NA. NA !
Methaphos NA. N.A... : NA.- NA.
Melthyle‘thylketo‘ne" _ N.A. NA. NA. - NA.
'2-Me.tiiylha1.3hﬁ;‘aiéx;é o NA. 7 NA. - 38 . : 64 ;7
Z—Methylpﬁenol NA. NA. 63¢ 634
4—Meihy1pheﬁol - NA. N.A. 670 6708
Methoxychlor N.A. N.A. N.A. N.A.
Mirex " NA. N.A. NA. NA.
Monolinuron NA. NA. NA. N.A.
Monuron " NA. NA. NA. NA.
i s
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1 Table 2—Other State Sediment Criteria (continued)
. Florida Dept. of Envi;onmentél— ) Washington Department of -
‘ Protection .. : Ecology )
. Sediment Quality Guidelines ' "Sediment l\)fanagéme;lt ,
" Marine & Estuarine Sediments Standards for Marine Sediment
1 (ng/kg, dry weight)® (mg/kg.)’
NOEL | - PEL | OQuality Standards Impact Zones Maximur 4nd
. ‘ ’ : ' Cleaning Screening Levels
8 " || conNTAMmNANT S , . ' .
iR || Naphthalene 0 mo 1,100 % V)
Nitrofor T E NA. NA, . NA. NA.
N-nitrosodiphenylamine | NA. . Na. ' 1 - _ " 11
PAH's(tota) . - 2900 28,000 NA. 7 © NA.
o PAH's (high molecular wt) | NA. NA. e | 5300
|| PAFs (ow molecular wt) | 250 . 2400 370 , , 780
4. || PCB (total) 4 260 o ' : 65
. Pebulate . NA. N.A.  Na. . NA
‘ -t Pentachlorophenol ‘ 1. N.A. N.A. ~ ) 3604 690%
: : Permethrin © NA. . Na | NA. . NA. :
f Phenafhrene o . 140 " 1,200 iOO - . . 480
"~ || Phenazon ‘ NA. N.A. NA. NA.
i Phenol * . Na NA. 2t 1200%.
1‘ j Phenthoate . NA. NA. . NA. ] : NA.
’ Phosalone oo NA. . . NA. NA. "~ NA.
_ Phosphorous Pentoxide . } N.A. N.A.. NA. N.A.
_ Phthalophos ' ' NA. NA. NA. ' NA.
' Picloram o . NA. NA. NA. NA.
E B Piimicarb . - ¢ SR N.A Sl oNa ] 'rN.A:' ol T Na e
f ' Pi.ﬁ:;uiphos—nie&lyl , NA. - NA. NA. ‘ NA.
k Polychloropinewe ’ NA. NA. NA. NA.
Polytriazin . NA. NA. NA NA. -
b Prometrin - NA. NA. : NA. ' " NaA.
z Propanid - ‘ NA. NA. N.A. : N.A.
| Pyrene L 290 1,900 000 - ' 1400

.~ A
|

N ]
O S

-
+1
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'?j‘sab(e Ew@hs&s Si‘ﬁie_, Sedimehi‘ Crﬁériaﬁ (cagﬁnu;ﬁg} o

C—041775

Florida Dept. of Environmental Washingtor; Depaftm“éﬁf of
Protection ) Ecology
Sediment Quality Guidelines ASediment:Management ‘
Marine & Estuarine Sediments Standards for Marine Sediment -
A_ (ng/kg dry weight)® | (mg/kg,)®
NOEL —|  PEL - | Quality Standards Impact Zones Maximum ‘and. :
N ) Cleaning Screening Levels
CONTAMINANT
Simazine  * NA.
Solan NA.
2378 TCDD NA.
23,78 TCDF NA.
Tenoran NA.
Terbacil N.A.
Tetrachlorvinphoé (Gardona) N.A.
Tﬂchloroetﬂylene . NA.
Toluene NA. NA. .. NA. NA.
Toxaphene - ' NA. . NA. "NA. NA.
“Trichlorfon (Chlorophos) NA NA. NA  NA
‘1,24 Trichlorobenzene N.A N:A. 0.81 18 .
Triffuralin (Treflan) - NA. NA. NA. NA.
2,45-Trichlorophenoxy- NA. NA. NA. NA.
propionic acid
Yalan ' NA. NaA. NA. NA.
Zineb NA. N.A. NA. . NA.
INORGANICS . s
Antimony -, . . NA. NA. NA. NA. :
Arsenic. - e N 5 e A ,
Asbestos - N.A. N.A. NA. . N.A. )
Barium NA. NaA. NA. NA. E
Beryllium NA. NA. NA. NA. :
Cadmium 1 75 51 67, i
Chromium Total 33 240 260 270 {
o
18
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Table 2—Other Siate Sediment Criteria oninusa

a lunits for inorganics are mg/kg (ppm), dry weight

units for inorganics are mg/kg, dry weight

¢ the total benzoﬂuoranthenes criterion represents the sum of the concentratlons of the “B,

YK 1somers
units are in },Lg /kg dry weight

€ plcog:ams per gram (pg/g)  __
NOEL = No Observable Effects Level

PEL = Probable Effects Level _
N.A. = Not Available '

19

C—041776

Florida Dept. of Environmental Washington Department of
Protection Ecology
- Sediment Quality Guidelines Sediment Management
Marine & Estuarine Sediments Standards for Marine Sediment
(ag/kg, dry weight)® (mg/kg..)”
NOEL PEL _ Quality Standards Tmpact Zones Maximum and
: . Cleaning Screening Levels
CONTAMINANT _
Chromium IIT ) N.A. ‘N.A. N.A. [ N.A.
Chromium VI - , " NA. NA. NA. NA.
Cobalt . o NA. N.A. NA. NA.
Copper . - . 28 170 390 390 -
Fluoride salt . N.A. N.A. ‘N.A. N.A,
Iron . N.A. N.A. N.A. N.A.
Lead 21 160 450 530
Manganese _ . NA. - ' NaA. NA. N.A,
Mercury . ' 0.1 147 . 041 0.59
Molybdenum S N.A. NA. NA. ﬁ.A.
Nickel , . NaA 1 NA. NA. N.A.
Nitrates : NA. NA. NA. NA.
Selenium N.A. NA. NA. N.A.
Silver - ' 05 25 61 6.1
Thallium o NA. NA. NA. NA.
Vanadium : NA. NA. NA. NA.
Zinc S 68 | 300 410 960
‘Legend:

” and
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Federo% Sed merﬁ

Criteria

The following is a clescription of the federal

sediment guidelines found in Table 3 s’car’cmg on. R

page 23.

1 us. Enwfonmenfal Proteci'son Agemy,
Region V—Guidelines for Classifying.

Sediments of Great Lakes Harbors
The guidelines for the evaluation of Great Lakes

" harbor sediments were developed as intetim

guidelines to aid in decisions regardmg disposal
of dredged material. Sediments are classrﬁed as
nonpolluted, moderately polluted, or heavily

: polluted The overall classification of the sample

is based on the most predommant classification
of the individual parameters, with the exception
of mercury and polychlorinatéd biphenyls.
Because of the known bioaccumulation of mer-
cury and PCBs, if the guideline values for either

‘» -are exceeded, the sediments are classified as
polluted and unacceptable for open lake dis-
posal, regardless of the concentrations of other

parameters. The guidelines apply to sediments

in the Great Lakes harbors only

U S Env:rcnmentql Protecirson Agencym'

Proposed Sediment Quality Criteria

The Sediment Quahty Criteria are taken from the

1 U.S. EPA's Proposed Sediment Quiality Criteria

for the Protection of Benthic Organisms. SQC

' are proposed to provide protect1on to benthic 7
organisms from chemicals associated with sedi-
' ments. They are EPA's best recommendation of

the concentra‘aons of a substance in sediment
that will not unacceptably affect benthic organ-
isms. The criteria were established for both

" freshwater and marine sediments and are based

on the biologically available concentration of the

C—0 41
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... protect against additive, synergistic, antagonis-

; substancemsedunents These critefiadonot = | . o A Sl

'~ tic; or bloaccumulatwe effects of contammants to
aquat1c 11fe or human health

: SQC were developed for nonionic orgamc '

chemicals using an equlhbrlum partitioning
- method. The SQC are expresséd as micrograms
per gram of organic carbon (ng/ goc). SQC are
intended to apply to sediments permanently o
inundated W1th water, mtert1da1 sediments, and _ ' . T
“sediments inundated periodically for durations. . { . o BT
sufficient to permit development of benth1c I ' - o
assemblages o

.Untﬂ fmal SQC are developed these criteria
should only be used to support site specific -
assessmerits for sediments that are consistent B e . o
- with. assumpt1ons on Whlch these SQC are devel— S

oped = » ' ‘ :

l Yy
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Table 3—Federal ‘Sedimenti Criteria

U.S. Environmental Protection Agency, Region V

. ,U' S. Environmental Protection-

e e i s ot - -

23

C—041779

Agency
Guidelines for Classifying Sedimenis of Great Lakes Sedimént Quality Criteria’
Harbors (ug/kg, dry weight) (aglg)”
Nonpolluted Mod. Polluted Heavily Polluted Freshwater Marine
CONTAMINANT '
ORGANIéS
Abate NA. NA. NA. NA. NA.
‘Il Acenaphthene NA. NA. NA. 130 230
Acenaphthylene NA. NA. NA. “NA. NA.
Acetaldehyde NA. ' NA. ' NA. N.A. " NA:
Aldrin - N.A. ~ NA. ' N.A. N.A. N.A.
Amiben NA. NA. N.A. NA. N.A.
Anthracene . NA NA. NA. Na. NA.
Atrazine NA.. NA NA. NA. N.A.
Beﬁzene. NA. MNA. N.A. N.A. ‘N.A. .
. :Ben'zene(a)pyrene 7 NA. N.A. NA. NA. NA.
Benzo(ajaﬁﬁrracerie N.A. NA. N.A. N.A. N.A.
Benzo(a)pyrene NA. | ONA NA. NA. N.A.
Benzo(g,h,Dperylene N.A. . NA.  NA. N.A. N.A.
Benzo()fluoranthene NA. NA. © Na NA. NA.
Benzofluorarnthenes(total)® NA. NA. N.A. N.A. NA.
Benzoic acid : N.A. NA. ‘NA. N.A. N.A.
Benzyl alcohol N.A. . Na N.A. N.A. N.A.
BHC NA. "NA. 1 NA. NA. Na.
“oBHC . ©NaL | CNa N E ‘N, - Na. NAl- =
B-BHC NA. N.A. NA. N.A. N.A.
¥BHC (See Lindane) N.A. N.A.  NA. N.A. NA.
Bis(2-ethlyhexyl)phthalate NA. . NA. NA. NA. NA. -
'Bromophos NA. : NA. oo N.A. N-A. N.A.
Butyl benzyl phthalate NA. NA. NA. NA. NA.
Butylate  NA. . NA. N.A. NA. NA.
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__ ;Tﬁibie »3@%?‘8(}3!‘&‘ Sediment Cri%eria (continued)

U.S. Environmental Protection Agency, Region V U. S. Environmental Protecﬁon
.Agency
Guidelines for Classifying Sediments of Great Lakes |  Sediment Quality Criteria
- ‘ Harbors (ug/kg, dry weight) (ag/ge)” - -
o o | Nonpoituted | Mod. Polluted | Heavily Polluted
| Dicofol Kelthanie) ~ | Na NA. NA. NA. NA.
Dieldrin - oNa b Na NA. . 1 .20
Diethyl phthalate N.A. N.A. NA. NA. - . NA.
Dihydroheptachlor. NA. N.A. N.A. NA. -~ NA.
- Dimethoate ' NA. - NA. . NA. N.A. NA.
| 2,4-Dimethyl phenol N.A. NA. N.A. NA. . NaA.
Dimethyl phthalate NA. NA. NA. NA. . NA.
Di-n-butyl phihalate- CoNa [ wa | NA. © NA. NA
Dinobuton ' NA. NA. 'Na. NA. . NaA
Di-ﬁ~octy1 phtitalate N.A. N.A, N.A. NA. NA.
Dioxin ' NA. NA. NA. NA.  Na.
Diuron NA. NA. NA. N.A. N.A.
Endosulfan 'N.A. . N.A. NA. N.A. 1 NA. .
Endrin N.A. N.A. N.A. 4.2 ' 6.76 .
EPTC (Eptam) NA. NA. NA. NA. NA..
Etaphos NA. N.A. N.A. NA. . Na.
-EﬂxyleﬁedibromideA NA. - - N.A. " NA. NA.© N.A.
Fenuron ' NA. NA. NA. NA. . Na.
Fluoranthene : _ NA N.A. NA. 620 300
AFluoLrehe.,,' CNaACT T - NA NA. NA. | ma
Folpet - NA. NA. NA. NA. ' 'NA.
Formaldehyde NA. - NA. NA. NA. < NA.
Glyphosate NA. NA. N NA. " NA.
HCB (Hexachlorobenzene) NA. NA. - NA. NA. NA.
Heptachlor - NA. - NA. . NA. . NA. NA.
Heptachlor epoxide . NA. NA. NA. NA. N.A.
Herban NA. . NA. . NA. NA. NA.
25
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| "é‘czbie 3—Federal Sediment Cﬁi‘éﬁd(‘canﬁnued) |

" US Envirom‘nental~ Protection Agency, Region A U.S. Environmental Protéction )
~ : 2 Agency )
Guidelines for Classifying Sediments of Great Lakes |  Sediment Quality Criteria _ .
' o ' __ Harbors (ug/kg, dry weight) . (egle)”
' ' 0T : ‘ , Nonpolluted - Mod. Pollutéd Hea\}ﬂy Polluted Freshwater ‘ 1 ) . !
- CONTAMINANT . - l o I ‘ ﬁ :
|l Heterophos - ol Na NA. CNAC ©oNa | NA. . ﬁ ‘ '
Hexachlorobutadiene NA. . DoNa ] NA. NA. NA. 7 '
Hexachlorocyclohexane , NA. NA. - NA. , NA. N.A.
Indeno(123-cd)pyrene - NA. NA. NA. NA. NA.
Kepone - N.A. NA. . . NA. .- N.A. NA.
Lead compounds, organic NA. NA. NA. NA. NA. - . i
Lenacil : NA. . NA. NA. | NA. NA. f
Lindane . o NA. NA. NA. NA. . NA. I
Linuron , o  NA. N.A.. : N.A. , ‘N.A. CNA ‘ %
Malathion (Carbophos) | NA. Na. - | NA. 1 Na NA.
Metathione S NA. ©oNA NA. 1 Na NA. :l
‘Methaphos : . NA NA NA. NA. " NA, i
Methylethylketone ' NA. NA. NA. NA. NA.
2 Methylnaphthalene - | NA. NA. NA. NA. NA. e
‘Z-Meﬁxylphenol' " NaA. . NA NA. _ NA. _ NA. . a 1
4 Methylpheriol , NA. N.A. NA. . NA. . NA. ‘
Methoxyéhlor o NA. NA. ‘ NA. . © NA. NA.
Mirex . NA. NA. NA. NA. ] Na
Monolinuron . NA , N.A. NA. 7. N.A. N.A.
Monuron™ © S v ENA. COANAS " “NaA . NA. o Na e s
Naphthalene . ) © NA N.A. NA. l NA. ' N.A.
| Nitrofor _  NA NA. ' NA. N.A. NA.
N-nitrosodiphenylamine © NA. NA. . NA. NA. . NA. 3
PAH's(total) . " NA NaA. NA. A NA. NA. |
"PAH’s (high molecular wt) NA. . NA. ©©  NA.. , NA, 7 NA. !
PAH's (low molecular wt.) NA. NA. NA. . NA. ‘NA.
PCB (total) ‘ NA. ' NA. NA. . NA . NA
26 I : ’ : | .
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o f;r;a;bss 3—fFederal Sediment Criteria (cdnfiﬁued)w |

C—041783

US Environmental Protection Ageﬁcy, Rggién A\ U. S. Environmental Protection
» . ‘ o Agency .
Guidelines for Classifyirig Sediments of Great Lakes Sediment Quality Criteria
: Harbors (ug/kg, dry weight) (ng/g..)"
"Nonpolluted | Mod. Polluted | Heavily Polluted - | - Freshwater Marine
CONTAMINANT S T o
Pebulate - NA. NA. NA. NA. | Na
I Pentachlorophenol NA. N.A.. N.A. N.A. . NA.
Permethrin NA. NA. NA. NA. " NA.
Phenathrene NA. - N.A. N.A. 180 240
Phenazon N  NA. NA. Na | Na.
Phenol NA. N.A. NA. NA. . NA.
Phenthoate NA. N.A. N.A. N.A. ‘N.A.
Phosalone ‘ NA. NA. - NA. N.A. . NA.
PhbsPixorous Eentoxidev NA. N.A. NA. N.A. N.A. .
Phithalophos NA. NA. NA. NA. NA.
Picloram N.A. . Na N.A. N.A. _ N.A. ‘
Pirimicarb NA. - NA. NA. NA. NA.
Pirimiphos-methyl NA. N.A. NA." NA. | NaA
Polychlor‘oymewé NA.. NA. NA. NA.  NA.
: Poiyhiaﬁ NA. NA. NA. NA. NA.
Prometrin " NA. N.A. NA. NA. . NA.
Propanid NA. NA. NA. NA. NA.
' Pyrene - NaA. N.A. . N.A. " NA. : NA.
|l simiazine NA.- NA. - NA. NA. NA.
Solan . NA. . NA. NA. NA. NA.
2378 TCDD - ’ . NA.- NA. NA. - NA. . . NA. .
2,3,7.8 TCDF " NA. N.A. NA. NA. NA.
Ténoran NA. N.A. NA. NA. NA.
Terbacil  Na. NA. NA. NA. NA.
vTetrac:hIorvinphos (G'ar‘dona),. ' N.A. N.A. N.A. N.A.  NA.
Trid!lofoetbylene NA. N.A. N.A. N.A. N.A.
Toluene NA. NA. NA. . NA. NA.
27
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Table 3W§Féd§em§.$ed§mem Criferi& {conﬁgue!d)

U.S. Environmental Protection Agency, Region'V U.-v S. Environmental Protécﬁdn ff ﬂ
. A Agency o ;I
Guidelines for Classifying Sediments of Great Lakes Sediment Quality Criteria || -
Harbors (pg/kg, dry weight) : 1 R 7.7 - . o
Nonpolluted ﬁ Heavily Polluteéi iR FrgéshWater‘ ‘Marine o ;1
Toxaphene _ NA. NA. _ NA. . NA. NA. .
Trichlorfon (Chlorophos) . NA. NA. NA NA. NA.
1,24 Trichlorobenzene NA. - NA. |- Na | Na ©ONaAL S
T_rifluralinr('l're.ﬂan) , . NA. NA. - N.A. NA. | na
2,4,5-Trichlorophenoxy- NA. - - NA. NA. NA. | NA.
propionic acid ' ‘ : . - '
Yalan . - NA. - NA. 1 Na | Na NA. - g
Zineb - . o NA. ‘ . NaA. , NA. N.A. NA.
'INORGANICS | - NA. . NA. NA. NA. NA. )
Ammonia R 75-200 $200 CNAC NA: -
Antimony * _ 'NA. NA.” . NaA . NA.  NA. ‘7
Amsénic | 3 38 > | nNa NA.
Asbestos . . . | Na NA. NA. Na | Na
Barium \ <0 2060 >0 | . Na NA.
Beryllium , : NA. ‘ NA. NA.. , NA. N.A. K ’
Cadmium . " NA. . NA. >6 - NA. ~ NA
. Chromium Total 25 . 2575 S75 U NA  NA.
" Chromium II N.A. . NA NA. . NA. NA.
Chromium VI NA. - | NA N.A. NA. © . ' N.A.
Cobalt S ] na . . NA NA..© . NA. NA. .
cob |7 canooo | 4000080000 80000 | o oNa ol wa D i
Copper | s 2550 S50 NA. NA.
Cyanide | < | o0z | 5025 NA. . NA.
Fluoride salt : - NA- NA. - © NA. NA. . | NA.
Tron _‘ <17,000 17,000-25,000 525000 | - NA NA
Lead - S 0 4060 >0 | . Na NA.
Manganese N 300-500 >500 NA.. Na
28 "
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L Table 3—Federal Sedimém Criteria (continued)

[T T

U.S. Environmental Protection Agency, Région v ‘ u.S. Environx;\ental Protection,
' . . Agency :
| Guidelines for Classifying Sediments of Great Lakes Sediment Quality Criteria
' Harbors (ug/kg, dry weight) © ‘ (ng/g.)"
| o
CONTAMINANT E 1 - : '
Mercury | - <10 NA. >1.0 NA. NA.
Molybdenum NA. NA. NA. NA. NA.
Nickel <20 20-50 >50 N.A. N.A.
Nitrates . NA. N.A. NA. NA. NA.
Nitrogen, Total Kjeldahl <1,000 1,000-2,000 - 2,000 ' NA. NA.
Oil and Grease - <1,000 1,000-2,000 52,000 NA.. NA.
Selenium NA. ' NA. " NA. NA. NA.
Silver NA. NA. . NA. NA. ‘NA.
Thallium NA.- NA. NA. NA. NA.
' Vanadium - "NA. . NA. NA. NA. NA.
Volatile Solids 5% 58% >8% NA. NA.
Zine <90 90-200 >200 NA. NA.
Legend: ) ‘ ]
. micrograms per gram organic carbon (ug/g. )"

P the total benzofluoranthenes criterion represents the sum of the concentrations of the “B,” “J,” and

© “K”isomers.

" N.A. - Not Available *
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lﬂl@i’ﬂdl‘i@ﬂ@l Sed mem
Cm‘eﬂo

The followmg is.a. descr1p’c1on of the mterna—
} tional guidelines found in Table 4 startmg on
‘page 39. ’ : - :

Long and O?hers—-—Sedrmeni Quo!n‘y
Guidelines .~
_ o o | Long; et al. have developed Sedlment quah’cy
R ~ | guidelines for 9 trace metals, total polychlori- -

' o ' " [ nated b1phenyls (PCBs), 2 pesticides, 13 poly-
nuclear aromatic hydtocarbons (PAHs), and 3..
classes of PAHS.. These values are published in
Incidence of Adverse Btologzcal Eﬁ‘ects within
Ranges of Chemical Concentrations in Marine
and Estuarine Sediments. These guidelines v were .
developed using an updated and refined version -
of a sediment chemistry/biological effects da’ca— '
| base comp11ed by Long and Morgan (1990)

| For development of the 1 new guldelmes, the

| database used by Long and. Morgan (1990) was -

| refined by excluding data from freshwater stud- . .

- { ies and including data from- additional sites,

_ biological test end points, and contaminants.

CL s e S s NumerousTeporfs werg réviewad and screened; -
B ' | a total of 89 reports were included in the data- -~

base. The studies included were conducted.

- | throughout North Amerlca, mcludmg Cahforma, ’

- Washmgton, and Br1t1sh Columbia.. =

. The approach to developing the gu1de1mes
1 involved three steps: (1) assemble, evaluate, and
| collate all available information in which mea-

sures of adverse biological effects and chem1cal
concentrations in sediments were reported; (2)
\identify the ranges in chemical concentra’clons
that were rarely, occasionally, or frequently
associated with effects; and (3) determine the

P it

. - N T "3t . . . . ' O ’ . . E ’
%‘Wgﬁ?J L R S ST e R T A T P - A R B AR TR AT T i e L R R ot v R
N ) N i L

L
=z

R R
o T

,ﬂa ~é£&‘11 %
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" incidence of biological effects Wl’chll’l each of the’
- ranges in concentrations for each chemical as an -
estimate of guldelme accuracy '

- Two values were developed for each chermcal or

- chemical group. ‘The lower tenth percentile of
the effects data for each chemical was 1dent1f1ed

‘and referred to as the effects range—low (ERL).

. The medlan, or fiftieth percen’clle, of the effects

- -data was identified and referred to as the effects

range—medlan (ERM). The concentrations below

~ the ERL value represent a minimal-effects range,

" arange intended to estimate conditions in which

_ effects would be rarely observed. Concentra—
tions equal to and above the ERL but below the
ERM represent a poss1ble—effects range within
. which effects would occasionally occur. Fmally,
. the concentrations equivalent to and above the :

- ERM valuerepresent a probable-effects range’

‘within Wthh effects would freqtiently occur..

Thls method is currently being used asa ba51s

for developmg national sediment quality gmde— '

 lines for Canada and mformal sediment quahty
' gu1de]mes for Florida. :

' For more mformatlon, contact Edward Long at..
-the Coastal Monitoring and Bioeffects Assess--
~ment. Division, National Oceamc and A’cmo— C
spheric Administration, Bin C15700; 7600 Sand
Point Way Northeast, Seattle, Washington
98115; phone (206)526 6338.

~ Ontario, Canadcz s Ministry of the
Enwenmen?momano Provincial
Sediment Qua ity Guidelines -

The Provincial Sediment Quality Guidelines
were taken from Guidelines for the Protection

and Management of Aquatic Sediment Quality

in Ontario. The guidelines were developed for.
pro’cectlon of aquatic biological resources. The -
biologically based guidelines have been derived

c—0

{to protect those orgamsms that are dlrecﬂy
impacted by contaminated sediment, namely the

| remedial action.. B

¥

32
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benthic species. They are intended to provide . -
guidance during. dec151on—makmg inrelationto -
| sediment issues, rangmg from preventlon to ...
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Table 4—Intemational Sediment Criferia

Ontario Canada’s Ministry of the

C—041788

’ . Long et al.
Environment
 Sediment Quality Guidelines Ontario Provincial Sediment Quality
' (ppb, dry weight)* Guidelines (ppm dry weight)
-ERL ERM No Effect Lowest | Severe Effect
v . " Level® | EffectLevel® | . Level
B‘ ORGANICS -
i Abate NA. NA. NA. NA. N.A.
Acenaphtherie 16 500 NA. NA. NA.
Acenaplithylene 44 640 NA. NA. NA.
‘Acetaldehyde . NA. NA. NA. NA. . N.A.
Aldrin ' NA. - N.A. NA. 0.002 8
‘Aﬁﬁben N.A. "NA. N.A. NA. N.A.
Anthracene 853 1,100 NA. 0220, 370
Atrazine NA. - NA NA. NA. NA.
' Benzene NA. NA. NA. NA. NA.
Benzme'(a)pyrene" N.A. NA. ~ NA. ' NA. NA.
Benzo(a)anthracene 261 1,600 Na 0320 1480
Benzo(a)pyrene 430 1,600 NA. © 0370 1,440 .
. . Benzo(gh,i)perylene NA. NA. - ‘NA. . 0170 320
| Benzo(K)flucranthene NA. NA. NA. 0240 1340
-] BHC. ‘NA. NA. NA. 0.003 12
. «BHC N.A. "NA. ' NA 0.006 10
5, R - B-BHC * NA. NA. NA. 0.005 21
? f N ~¥BHC "(Sée Lindarie) NA. NA. . NA. NA. - NA.. P
BB(Z—eﬂllyhexyl)phﬂ\alate NA. N.A. NA. N NA.
Bromophos NA. NA. NA. NA. NA.
; Butylaté NA. _NaA. N.A. NA. N.A.
P ‘ . Carbaryl ' NA. NA.. N.A. N.A. NA.
. - . Chloramp N.A. N.A. NA. N.A. N.A.
Chlordane NA. NA. 0.005 0.007 - 6
"33 .
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Table 4—International Sediment Criteria continuea)

o
Long et al. Ontario Canada’s Ministry of the £
' . Environment
Sediment Quality Guidelines Ontario Provindial Sediment Quality
(ppb, dry weight* = .Guidelines (ppm dry weight)
R : ' : ERL 7 Lowest Severe Effect .
o . , Effect Level® |- Level®. -
|| contAMINANT | - l : l l "
Nl chrysene o ese 2800 | - Na 0340 460
 Cresols : e NA. NA. NA. NA. NA.
Cumene =~ - . - NA. “NA. . NA. . N NA..
Cyanophos (Cyanox) N.A. oNA. ] Na NA. NA.. :
Cycloate S S ONAL NAT | NA NA. N
é,4—-D' , ‘ 1 Na NA. NA. NA. N.A.
24D ammonium salt . NA. NA. NA. . Na | N.A. i
Dacthal - T NA. NA. - NA. | Na NA.-
Dalapon sodium 1 Na “NA. NA. NA.© _NA. “
p;p’-DDD . o Nas o NA. | Na. 0008 . |° 6
pp DDE. . - 22 | 27 © NA . 0005 19 §
- pp-DDT - NA. NA. NA. 0007 - 12 :
 DDT (total) . 1.58 - o461 | oma NAa. | _Na.
Desmetryn = . NAs 'NA. NA. NA. NA. ©
Diazinon (Bausdin). |- Na.  Na . NA N.A. . NA.
Dibenzo(a hanthracene 634 260 | ma | o006 130
Dicamba S ‘NA. NA. | Na . Na NA.
 Dicofol (Kelthane) " NA NA. | Na . "NA. . NA.
24 Dichlorophenol g Na | Na T Na T Na T N o
2,4-Dichlorophenoxy acetic - N.A. © NA. NA. N.A. N.A.
acid . .
Dichlorvos ‘ N.A. N.A. " ONA. N.A. NA. - o .
1,4-Dioxane . B 1 Na NA. CNA. NA. NA. A
Dihydroheptachlor o Na NA. - NA. NA. .|  NA '!
34
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 Table 4—Intemational Sediment Critefial contiuess

Mea e
>

Long et al. ) /| . Ontario Canada’s Mlmstry of the -
. Environment-

Sediment Quality Guidelines Ontario Provincial Sediment Quality

PP

- (ppb, dry weight)* . ‘ Guidelines (ppm dry weight)
Diimethoate
Dincbuton * . 1 oNa NA. | . Na NA. NA.
Dioin - - - - |. nNa. NA. . NA NA. . NA.
Diuron ) - NA. . NA. |, NaA " NA. NA. -
V.Endoslrllfan' R © O NAL NA. N.A. NaA. v NA.
Endrin . - Na. | Na o005 | oo . | 130
EPTC (Eptom) - L NA. NA. . NA Na | Na
Etaphos' . e NA. NA: . NA. NA. " NaA
Eﬁylendibrqmidé .1 Na ~ NA.  NA N.A. NA.
Fenuron : S N NA: NA. NA. NA.
Fluotanthene . .- 600 5100 NA. 0750 1,020
Fluorene . . ' 19 540 NA. 0.190 160
Folpet - . Na | T Na NA.’ NA. NA.
. Fomlaldéhyde : ' N.A. ; NA NA. N.A. NA.
:g. . |l Glyphosate. NA. . NA. - NA. T NA. - NA.
b || HCBMHexachlorobenzene) | NA NA 001. 0.02 Y
» Heptachlor = NA. | NA 0.0003 NA. NA.
o || Heptachlor Epoxidev _ N.A. . NaA ‘ NA. 0.005 . 5
E S a : ~ “Havan. .. .o a0 na oAl [ Nac | A ] D
| Hterophos -~ - - CONaA "~ Na NA.  Na NA.
Hexachlorobutadiene - NA. - . NA. NA. . - NA. NA. -
Hekachlorocydohexane ©ONAL NA. . N.A. NA.. NA.
_ Indeno(l,Z,’&—'c&)pyrene' j . NA. - v NA. NA. 0.200 © 320
Kepone b Na NA. NA. | Na NA.
Lead compounds, organic NA NA. NA. NA. NA.

b
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| .Tc:ibie 4—International Sedimentc;iieria (confinued)

Lgng et al. Ontario Canada’s Mlmstry of the
Environment )
Sediment Quality Guidelines " Ontario Provincial Sediment Quality
(ppb, dry weight)® | Guidelines (ppm dry weight).
‘ CERL ERM NoEffect | Lowest | Severe Effect
A Level® Effect Level® Leveld
'i_CON'I‘AFMINANT' : o ] o - “ ;
Lenacil ' NA. ] Na NA. NA. - © NA
Lindane - N.A. N.A. 0.0002 0.003° i® }
Linuron . © Na NA. [ Na NA. NA. A
Malathion (Carbophos) “NA. NA. NA. | ma NA. %
Metathione Na- | Na NA. NA. NA. B
Methaphos 1 nNa . oNA | Na NA. . NA.
’Memylémylkefohe S o Na NA. NA. . NA. - NA."
2-Memy1-ﬁaph&|a1ené ol 670 NA NA NA
Methoxychlor " NA. NA. NA. NA. NA.
Mirex . = . . NA:  NA. NA. 0.007 130
Monolinuron - N.A. | N.A. NA: ; N.A. . N.A.
Monuron - . - CNA | NA. NA. ’ NA. NA.
Naphthalene o . 160 2,100 NA. ‘NA. NA.
Nitrofor - o N.A. " NA NA. NA. o NaAL L
PAH's(bota) - . - | 402 | ayee | Na 4 | 10000
- PAH’s (high molecular wt.) | 1,700 9,600 - NA. - _ NA N.A.
‘PAH’s fow molecular we) | - 552 3160 NA. | Na . Na i
PCB (o) . 27 180 | oa - 007 530"
PCB125¢* - - | Na NA. NA. 0.06 34
pcB1248® . | mna | AT T k& | 0w | 150 A :§
PCB 1016° T NA. NA. - . NA. 0.007 53 A e ]
PCB1260° = NA. NA. NA. 0.005 Y S B
Pebulate - : Na. NA. NA. NA. NA. ' N e
Pentachlorophenol ‘ NA. NA. NA. NA. NA.
Permethrin . U Na. N.A. T NA. NA. N.A.
36
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' Table 4—Infemational Sediment Criterid (confinuecy

C—0417892

. - Long e£ al. | Ontario Canada’s Mlmstry of the
: Environment
Sediment Quality Guidelines Ontario Provincial Sediment Quality
(ppb, dry weight)a ' ' Gujdelines (ppm dry weight)
" ' = ” : g ]
ERL. . ERM No Effect. Lowest Severe Effect
» ~Level® - | Effect Level® Level’
. Phénathrene 240 1,500 NA. 0.560 950
Phehz;zon: Y N.A. NA. NA. NA. NA. -
Phenthoate -~ s Na. NA. NA. NA. NA. -
‘Phosalone NA. NA. NA. NA. NA.
Phosphorous Pentoxide 7 N.A. NA. N.A. NA. NA.
Phthalophos A NA. NA. NA. NA. NA.
Picloram N NA. NA. NA! NA.
- Pirimicarb NA: N.A. NA. NA. NA.
Pirimiphos-methyl - NA. - |-.. Na NA. NA. NA.
Po1yc1ﬂ§f§pinewe NA. NA. NA. NA. N.A.
Polytriazin _ NA. ‘NA. NA.. . NA. NA.
P:omét;m' NA. NA. NA. NA. NA.
Propanid NaA. NA. - NA. . NA. " NA.
Pyrene 665 2,600 Na. 0.490 850
Simazine NA. NA. NA. NA NA. °
Solan N.A. N.A. NA. N.A. NA.
2378 chp NA. NA. NA. NA.  NA.
2,37,8’1‘,(:1517 N.A. NA. NA. " NA. | NA.

A Tenotan "+ - - NA. - ~ NA.- | NA - NA. . NA.
‘Terbacil NA. . NA. NA.. NA. NA.
Tetrachlorvinphos (Gz‘ardona) NA - NA. NA. NA. NA.-
Trichloroethyléne . . NA. NA. NA. NA. NA.
Toluene NA. NA. NA. ' NA. NA. :
Toxaphene _ NA. N.A. NA. NA. .. N.A.
Trichlorfon (Chlorophos) - NA. ' NA. NA. NA. NaA..

Y
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Table 4—International Sediment Criteria (ontinued)

R R

Ontario Canada’s Ministry of the

38

C—0417093

I Long et al. i
Environment
Sediment Quality, Guidelines Ontario Provincial Sediment Quality
" (ppb, dry weight)® Guidelines (ppm dry weight) - .
ERL ERM No Effect ’Lowest | severe Effect.
: Level® | Effect Level® Level®
CONTAMINANT
2,4,5-Trichlorophenoxy-- ) N.lA. N.A. N.A: N.A. N.A.
propionic acid
Triffuralin (Treflan) N.A. NA. NA. NA. NA.
Yalan NA. N.A. NA. NA.  Na.
Zineb NA.  Na NA. . NA. NaA.
' INORGANICS NA | Na NA. NA. NA.
Anﬁmoﬁy - NA. N.A. ‘NA . NA. N.aA..
Arsenic 82 . 70 NA. 6 . 33
Asbestos NA. N.A. NA. NA. N.A.
Barium NA. " Na. NA. NA. NA.
Beryllium NA© N.A: NA. NA. N.a.
Cadmium 12 96 NA. 06 10 _
Chromium 81 | a0 NA. 26 110
Cobalt NA. NA. NA. NA. NA.
Copper . 34 270 . N.A. 16 - T110
Fluorene ° NA. NA. NA. NA. Na.
Fluoride salt | NA. N.A. NA. NA. - NA.
fron NA. NA. - NA. 21,200 43,766
Lead 467 . | 28 NA., 31 250
.Manganese NA. a N.A NA. 460 1,106: -
Mercury 0.15 071 NA. 02 20
Molybdenum NA. N.A. NA. N.A. N.A.
Nickel - 209 . 51.6 NA. 16 75
Nitrates N.A. N.A. NA. NA. NA. . - ‘ .
Selenium NA, | N.A. N.A. N.A. N.aA. '
—
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Table 4—Infernational Sediment Criteria confinuec

Long et al Ontario Canada’s Ministry of the

. Environment
Sed1ment Quahty Guidelines Ontario Provmctal Sediment Quality
' (ppb dry welght)’ L Guidelines (ppm dry weight) 7
ERL . | ERM | No Effect Lowest - | Severe Effect. [
- - .|  Level® | EffectLevel® Level®.

Zine 150 a0 | oma | 120 820 S

Legend:
@ Units for inorganics are mg/kg (pprn) dry wejght'. ‘f» -
b A No Effect Level (NEL ug/ g) at Wluch no tox1c effects have been observed in aquatlc orgamsms

This is the level at which all biological resoutces will be protected. This level meets other water
: 'quahty and use guldehnes Values represent Ontar1o, Canada s Sediment Quahty Guldehnes '

¢ A Lowest Effect Level (LEL ug / g) indicating a level of sediment contammauon at Whlch the }
‘majority of benthrc organisms are unaffected Values Tepresent Ontarlo, Canada s Provincial
‘ Sed1ment Quahty Gu1de11nes : ~ :

4 A Severe Effect Level (SEL p,g / goc) 1nd1catmg the level at which pronounced dlsturbance of the .
sediment dwelling community can be expected Values represent Ontario, Canada s Provmc1a1 ‘
' zSedlment Quahty G:u1delmes i Co e T

Tentauve guldehnes

N.A.—fNot Available . |
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| Soi Cri‘*rérid?}.‘g RN

The following is a deécriptieh of the soﬂ guide‘-"v |
lines found in Table 5 starting on page 43. The = . |
‘previous chapters dlscussed the sedlment crlte-
ria. -

California Depar?ment of Toxic. :
Substances and Controi-wChczmcferssﬁcs

~of Hazardous Waste =~ ..
' Total Threshold Limit Concentrations: The

" Total Threshold Llnut Concentrations (TTLCs) -

are standards listed in the California Code of
‘Regulations (CCR), Title 22, Chapter. 1]_"Iden1::1f1-~ :
| cation and Listing of Hazardous Waste." The -'
L standards are for use in classifying a waste as
- | hazardous. The TTLCs are ériforceable; any v
waste exceeding a TTLC is classified as a hazard- ||
ous or extremely hazardous waste in the State of i
California. . S

.} Soluble Threshold lelt Concentratmns As
o o with the TTLCs, the Soluble Threshold Limit
: | Concentrations (STLCS) are listed in the CCR,
Title 22, Chapter 11,and are for use in classify- |
ing a waste as hazardous. However, STLC is for.
 the concentration of the constituent in the waste
extract, as determined using the Waste Extrac- . L
' tion Test (WET). WET is desciibed in ‘TCR, Tifle -
22, Chapter 11, Appendix II. This test measures
the amount of extractable substance in a waste or "
- other material. Any waste extract with concen-
trations exceedmg the STLC is classified asa
hazardous Waste in the State’ of Cahforma

New Jersey Depaﬁmeni sf Env:rcnmenia! ,
Proi'ecﬁon-—-eusdeimes for Dnnkmg Water
Protection
‘ , ] _ ‘The gu1de11nes are from the New ]ersey Dep art~
2 ~ s o o - | ment of Environmental Protection's Summary of
‘ ‘ ' ' Approuches to So1l Cleanup Le'oels They are -

C—041795
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nonenforceable guldehnes designed t to 1dent1fy

. potential contamination problems.' The guide- "
lines were derived by considering background .
concentrations and selecting a multiple of the
background concentrations, thought to enstire
that concentrations in ground water would not

3 Vlola’ce dr1n_k1ng water standards ‘

Onmﬁo Canado s M;ms%ry of i‘he
Enwrenmem—--cmem for Pmi’eciion of

"Hurnan Health :
These criteria are taken from an unpubhshed :

-report Inventory of Cleanup Criteria and Meih- - |

ods to Select Criteria. They are intended to
* :protect human health during the dlsmanthng of
industrial sites. The criteria were set to eristre . -

that human intake through inhalation of dust, e

- and other exposures would not exceed dally
~ intake levels. The criteria were based on'an
. exposure model for human health .

’ USSR S%c:te Commaﬁee for Sc:ence

Y' and Technology-—-Aﬂowobie Soil
Concenirations in the Former Sovief Umon

. ‘The allowable soﬂ concentratrons are taken from
. Maximum Allowable Concentrations and Tenta- |

- tive Safe Exposure Levels of Harmful Substances

m the Enmronmental Medm The concen‘cra’uons .

: in soﬂ were setto protectplants, water,.and" a1r
~ from contamination by harmful substances in

. the soil, as well as to protect t the soil's composi- .
tion and b1olog1ca1 propertles

42

C—041796

I IR

Lo i
bbb

T

mru

C-041796



L6.1LYy¥0—=2D

16/1¥0-0

e (1 T S AT AT T s, T
S s Tt B

| ,
V Y - .
VN VN : YN N . VN -l auaphrsd(ryB)ozusg

VN wo R S VN VN VNG : auaiAd(e)ozuag

VN ) VN o VN . YN ' V'N YN : auRORIUE(e)0ZUSg

YN vN© | e000000 : vyN | vN VN _  ouaxfd(ejeuazueg

VN g0 - Ero0w0 o vN . YN v, | duszuag

o VN - 60 o wN vN 1 wN CwNLT | ‘ ourzeny,

C YN : vN o YN T vN - vN vNtof 7 eusenpuy

00 - )} . vN . - vN - WN COvN 'V'N;,"_ . . uaquury

L VN CVN N v L o 2 ~ wmpry

YN - or VN - <« VN . o ¥vN | YN e . ' apx(qep[e;aav‘ 3 '!co'
VN - . WN : VN v WN S ovN VN suaydeusoy =
90 . VN , COWYNL . VN TVN VN ' -oreqy
' SOINVOUO
P ' ‘ : R : : INVNINVINOD
SUoRenUsdU0) | suwomenuesuc)y - |. ’ " ) ' ' ’ _
2[qeMO[TY 2ARBIUS], | S[qemoqy Umunxep : : E ' ’
‘ ‘ d v. o : uondRoIg (QuBpm :
uonf} 391405 .| ‘|esH uewmy] jo wep Supung | (7/3w) Pm)]
"IBULIO S UT SUORERUsdU0)) [I0g S[qeMOfY | UO[O301] 10§ eHSNL) | 10 SOUT[OPME) SIS SOILL - . |
’ . JPWUOTAWRY uonosjor S ’ .
~ £3ojoupa, o Jo Ansmumy - EuewuoOmATg . | Jonuoc) seouejsqng X, '

P ' PUe 958G 10§ SoRTUIG)) 38l YSS(] s, ppeue)) ‘oLRu) -Jo qdaq Losof maN | 70 JueumTeday ERLOJIE)

- “ .‘(pej‘rou‘e"s;/vu.eqié ése]un.6>1/6w' V] semo/:\)" . "
- DuslIDIog—G ejqoL .




86.1LV0—D

86.1¥0-0

y '
. t . .
g » . . N
ARl < .
. . . S,
’ i . — - X
. . . . \
. 5 ’
-, . “ ~ ?
. A \
' '
v Claee T B .
o D . — - 1
.

T ST L T T P T < o T

o R I/ R B A N N e D T stosed

CowN L wN Sl o T N el o v atesAnyy

YN s vN o b L YN 1 ovN | e | st

: auepioy)

N o e N T BT e e Do dueonp

“wN ) e T 07 SEEE IR R D £ i R U | S " Areqre)

1 ) N R L D B T ?Wllﬁﬁﬂv "

B (T YN I SRR CowNn | own [ wn ) 7 soydowong |

N I IO R I - A ISR, 2 CURT RERE S R B N aw[emuda&xal{&m&z)ﬂﬂ

YN ovN o I b wN ] N wN | - eiepuryeey) DHEA

wn | e S T R CovN b v L - DHE

<
<

VN YN L T B U e N .. DHEW

YN v | v v TR o T DHE

— suaUreIonfj(})ozusy

- suopenueuo) - | - .-suopenueduc) .
SIqEMOTIY 2AREIUR], | SIGeMOTTY WG -

uopoRdry . - b uBem.
Id (3

"worN. 1808 | wreemwewmprgo (i} swemSuwnma-. | /8w | )
Um0 91 U SUORERUDUO) g sigemony | uompmoigiojepenry < | o seumppm | sous SOILL

3

B ';ueu}_uoxmua ’ uonaa;oxd : ) o IR
Aﬁolou\pel B . 2y jo A.qsmtw le;uaumomug '![o;;uo:) saduejsqng a;xo_I}.“ T
pue aauems J0§ aa;mmno;) a;e;s gssﬂ s, epeus) ‘otreu) jo Jdaq Aasxa[ MaN J0 ;ualmxgdaq “e;m'ome;); .

(p@wu esmeu,to sse;un ﬁn/ﬁw u1 sen;m)
(panuuuoo) muej,ug ;lOS-—-g mqm




66 .21LY¥0—-2

66.1¥0-0

. T , V’J.’. - :
A : y"N’" R ST0 N R £ o ’ YN T} RO CwN T _ B 'E”QW?DICI"
VN vN VYN ¢ - VN N | owN - OUBDEIR Ue(Y 2)0ZUqI] |
' YN ) I P . O 7 L S A R e (wpsneg) uourzelq
- 90° e VN w0 VN A vn o [N udnewseg
VN 10 7 S B 'S o |0 o . 1ad-dd
VN VN WN L CLVNL T N YN o - Hag-dd
VN . N B TR + IS BRI 1 Y S ) S © . Hag-dd-
v v o e N S T I A Y 4 e
Covn o g0t Soooww | e oown [ oww |07 . wmipos uodepq
- B A VN . . wN <~ . YN LTl W VN L TewmRq
S v T e e vw [ ww | wN | e umpewmmeag
YN R ¢ R v e N v S avt
, BN YN . 80 B . VN Sl N } .-yvn.- 1., wN N o rewop,(j‘
o y ' “vNL o L) vN YN evN Tl (xowedD) soydowesy
C o INVNIAVINOD
_ suopenueouo) .|  suopenusoucy
C ) ’alqemouv-ez\gmual 'a’IqemouV umumxepy | - : - e SR
SRR LV R ) - uond9oig ) (3‘13!61\@'}
T o o uomn 1808 . D PpesH weumpyjo JamM ﬂuquuq (/8w | 1em) i
TauLioy atpmsuonenuaauo;) '[Ios a{qemonv " UOEDJ01] J0f BRI 0§ seurpepins) US| LY
o - euwmoxauwg - | uopdsjexg ’ : e
s - A3o0mpay, o . opohnsumy | ryuewmuomaug | v[onuog %aue;sqns a;xol
- pue eauaps Joy aamumxoa apeis gssn | sppeue) ‘orejiy | jo ada(q Losrof fv;aN ;o quaumedac[ enno;qeg
" w i . g — — g

0

\ ’ ‘ o - (pe;ou eswueujro sse;un 6>1/6Lu u1 sen;o/\)
R | o (pem!iiuw) mx@mg guosmg alqm

45

sl




0081¥0-0

0081LY¥O0—-20

. ‘ e
YN 60 . VN CowN o YN : 1w (weidg) D1dd
B T N YN LW To T . wpug
10 e VN e ' #,:,-b’;.. 'vhn‘ ! BE—— twnnsovua
90 VR VN VN ’V’N IR - uoml(l
vn VN VN TN 000 S300 upoiq
VN ‘ o ':V’N o » YN CCWNC . 'VN ‘ . vomqomg
"V;N. h 'ﬁs'o;'_ CVN : ) SN -",fv‘_N‘_' f"vn',}‘  eveopoung
'V‘N ) j"’jS'O sl VN - 'V'N e YN N mppmdaqoxpz(ma
VN VN - ‘Z'Z‘I.’O‘B'Si , VN ‘ N | VN auexoI']
YN N - 'V'N V : 'V‘N |80 o8 . - uEpREid,

10

VN

vN - | wN

SOAIOTYIK]

SN

. . poe
ana:m Axouaqdom]lpra-& T

VN

R T

]oueqdom[qorq—b 4

SUORENUadUC):
J[qeMONTY dARWUSL,

suoqe.nuaouog
alqemouv mmmxew

‘ uG() 191A08
xauno_.{ ag u; suouenuaauog [ros alqemouv

- 43orouoay, -
Ppue 2d2USDG 107 SOPUIOY) d3eIS JSSN

| ‘peoH weumpy jo-
WOROINOIJ J0J eI

JUSITUOIIAUR

. °mjo Ansiuy

s,epeue) ’omuo

VN

. uopdsjor]
Teyep Bupjuriq
10§ soufepm)

TEIUSWUOIAUY

jo 1da] hastaf MaN

vN | vN

' | GuSem -
(’1/31!1) 1w
D711

© JJonuoD) saouelsqng OO,
jo yusumredeq. vmrom ’

SOILL . -

- uoRoNoLg - .

(QW\IJI")I) 103091

INVNINVINOD

tpemu eéwuew,o sselun 6);/61.1.1 ui sen(o/\)
(panwjuas} nu@gu:) E!OSMQ GMQL

S

46



l108LYVYO0—-2D

108L¥0-O

1- » . . ) (' : _“:‘ g .
i, ’ - ' e .
.o ' ¢ wNa . N . ; .
- , . " ‘. . ~ - s
A . I' h oy . N . : A ¥
' ‘ : e A ; a N N .
5. .'\ K - ‘. . 1 ot
- i i . ‘ " 'lﬁ ‘. "‘f'
i v ! NI - > ' ' T
) 2_ A’ Y Ty N <, L . -
sl w0 e vk ) v o | wns f - eumemgosonpexeyy
I Y T I T L T e £ S OO < S TS O T .
DT TR A Cown | v N T eeodgempedagy 1
T yw T 0 CoowN L T LN . I s 2 : IONDEJJBH'
: R, e R T T . T N Y (auazuaqmomwxaH) fDH

L R L B e L L T ST epesoudi

'VN . oz . T - 'V'N"- » "‘"V"N'"'f' .- e CL apz_(qa_p[ém;io,_{;

- e YN T T N SN N T edig

P RV e . T T | co L Trewaompy flE T e

'V‘N TN ] . ‘ VN ' Vo 'V'N f»- VN g ’VN o L au?\pquongr flk }:j ‘l%‘
i Twvw o st - v~ L oww | W | v o wemmeg [l o
o ' ’ ' . VN | comwoamewntwer ||
N | soudem )

: - ©. 7 INVNDAVINOD /- | ©

. 0l suogenusousy 'SUOTERUSOUC)) | - , o Sy ' - c i :

“alqemony PABGUIL, | SqeMONY umupxey | 0 - ' R . ‘ E ; o -

- RO — L wogodjold . o -} (;qsm- | T .

T LT uomp) J1A0g , . - WpEe wenmpgjo ' 3ejepM Suppipg ST/8m) | gem) - | K T
Jauuod o msuoqenuaauo:) pos e[qemonv uogoa;o_i({ '19‘; euam;) 1 oysamepms | oyus | SD'I .I.I. : e

B . o ’ L ;uamuomug | uomosiong
‘ : [ | m?? S Asolouqoal o . a\p Jo A.nsnnw } - TejdewuonAuy, - [onuog %:me;sqng alxol

. pue aauams Jo; aaunmno:) a;u;s gggn 8, epeue)) ‘oueu) ' Jjo “idaq Lasiof MIN .jo maumedad enuo}treg ‘ V]". "

L (pe;ou esg/vueqm sse;un 6);/6Lu u; sen;m\) | o K o |
T (panuuuo:» nua!.ug pog-mg agqoj, -




2081¥0-0

¢c081LV¥o0-—2

D Y S N T A B S e~ N )
X TOE R . 4 B A

T T ST ALY v'«q V':w A Ty =oyoss
. e
? - 1
. 1 ras "
. o,
ot
. i

P/ I TR 4 N8

VN

'V'N | o "'.-‘.‘.'V'N T

UOINUIOUO -

VN

TN

Te

- xax;w

T VN, N 'V'N

‘:" '.'VN.’L .

Jomm(xotpew

. VN S R )

YN

SowN o ovw

‘ auo;axp(\pap{maw

TN R )

VN

N o | v

s soudemew

SN

L VN

vN YN

auon{;e;aw ’

YN

YN

YN e S

. (soqdoqm:)) uonnetew

v | ot

CowNe

VN -

VNN T

" uomur]

YN 10

vo. | oy

suepur]

L0 j wN

VN . } Al .

VN

VN VN Y

n:_mué'l N

TVN o VN

VN

VN

VN €l

B .omééxo-’spunodmoapeeq: )

VN . VN

VN

VN

auoda)l

VN N PR N

VN

VN

v ] wn )

mm:xd(p}emouepux

suogenueduc)
AT

- SUORERUIOUCD)
'alqem'ouv UEnUIXE

womf} ;amos

Jauuog o ur suonenuaauog nos a[qemol[v

ABOIomPa.L
pue S0UIG 10§ aa;mmnoz) 93913 dyssn

"(PIESE] weum Jo
UORIB)0IJ I0J BLISINL)

7 jieuruonaug-
a1y jo Ansmumy

. speue) ‘omreyio .

uon0Ig
EESLIVY Bup{uuq
" ~10§ SAUFPPID)

L _(uSpm
18wy | jem)

uonejoRy -
TeIUDWUOIIAU,
EX 1deq &asxa[ MaN

| Ionuo;) Saoueysqng :nxo_},

;o ;ueunxedaq ntulo;r[eg

’ auexaqop&oom[qaest

INVNIAVINOD

(peJ,ou SSMIBYLO ssejun Sx/ﬁw uj semo/\) o

(PGHUIIUOO) DU%&UQ IIOSMQ alqm

48



[ @
PR}
B i
.
- ‘.“
] .
o A
1 |
o
e
)

L

Table 5—Soil Criteria conifinued)
(Values in mg/kg unless ofherwise noted)

CONTAMINANT

Monuron )

‘» ) . cero . G i
. L - - .:Califorma Departmient of
, I ‘,Tox1c Substances (Jontmla
‘ : 1. Tres STLGCs

- wet. | (g/L)
weight) | '

New Iersey Dept of

Envuonmentaln
' Protection

Gmdehn&s for :
Drmkmg Water :

‘Protection

""" Ontario, Canadals

. Ministry of the ..
-Environment '

h VCIV'iféria for Protection . -
- of Human Health - -

USSR State Commnf:tee for Science and

- Teclmology

Allowable Soll Concentrahons in the Fonner

Soviet Union -

‘Maximum Allowable
. Congentrations ’

i Tentative Allowable
"+ Concentrations

Naphthalenei

aNal ) oNA

NA.

N.A.

; Nifrblor '

Na© | LN

NA.

S 02

PAH's(total)

TONA | Na-

:TNA,. B

- N.A.

PAH’S (hlgh molecular wt)

:N,A.:' : NA,

"N .

NA. ¢

NA

L NA

1 PAH’s (low molecular wt) -

LINAL - NAL

_NA

UNA. L

UNA

PCB (total)

N.A.

CNA

N.A.

.Peb{:late L

CUNA ‘NA-

| NA

N.A,

06

Pentachlorophenol

T NAC

NA.

NA.

NA.

n A Permethrin .

NA . 1 U NAL

NA.:

NA"

005

' I’.henaﬂirene~;‘ -

SV NAc ] NA T

‘ ?1;8.710?1'”“

INA

N

TR
. Phenazon’®

[\,A *N:A‘;) ' _ P N-A-

A

U NA.

07

Phenthoate . .

L NAG

o4l

‘Phosalone -

B - ':‘N‘A‘V- . N.'A_L.

N:A. -_: A

C—041803

C-041803
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i Toble 5—Soil Criteriar ontihued)
. (valuesin mg/kg unless QTﬁéM'ise‘ roted)

H

CONTAMINANT -

Phosphorous Pentoxide

TTLCs |
" (wet

* Weight) -

‘California Department of
" Toxic Substances Control®

CSTLCs

(mg/L) *

‘I-\je'v.v]e‘rsey D:ePi_. of |

' Environmental
 Protection

. Guiidelines for-
. Drinking Water
Profection

On’t_ario, Canada’s
~ Ministry of the
o Environmént

Cntena for Protection’
" of Human Health

USSR State Committee for Science and.
-+ Technology

AlloWable Soil Concentrations in the Former
_Soviet Union -

Maximum ‘Allowable
Concentrations

Tentative A]ioWaBle A
Concentrations

—— reiraiond
p—

NA.

Phthalophos

" NA.

NA

NA.

01 .

NA.

Picloram

N.A.

N.A.

CNAC

NA.

0.05

NA.

Pirimicarb -

"NA.

NA,,

“NA.

NA T

03

N.A.

| Prrimiphos methy1

© NA.

NA.

05

NA.

Polychlorbpinévire' X

DNA

NA.

NA. |

05

N.A.

Polytriazin ...

< NLA

NA

. NA.

0.01-

NA.

“‘Prometrin |

NA

© - NA.

"'N‘A“—: =

- Na 05 NA.
'Propanid {ONA | NA NA. L NA, 15 NA.-

: l‘PYI;énéi A N.A. N.A. | N.A. - 'N.A.;~' NA. iR . NA.-
Simazine NA L |oNal N NA. RYEERE NA
Solani . | N UNA, L NaAs NA NA 06
2378 TCHD ) CiNac | Na, NA . NA . ONA
--2:’:3/73&"1‘_6]3,‘1’ ) CLNAL 1 na S Na NA CNA

‘).‘ _34
;. ”. :
.- . L‘"
s e & e -l [, L, -

C—041804
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' Table 5—Soil Criteria continued)
- (values in mg/kg unless otherwise noted)

2

CONTAMINANT

- Ténoran

s
¢ (wet’

n WEIght)

1 Caiifo;nia ]‘_Jgpartment‘b'f
“Toxic Substances Control®.

PR
t

STLCs
(mg/L) *

New Jersey Dept. of
Envirohmental
Protection

Gmdehnes for
Dm\kmg Water
Protection

Ontano, Canada’s

* Ministry of the -
Enwronment

Cﬁteria for Protecnon

of Human Health

USSR State Comm1ttee for Smence and
SR Technology ‘

Allowable Sdil Concentrahons in the. Former ‘
Soviet Union

Ma)umum ‘ Allowablé

Concentrations - Concenlraﬁons = ’

Tenmhve A]lowable

I rebact

CNAcC

| NA.

N.A.

04

Tetrachlorvmphos (Gardona)

, NA

NA.

14

¥

NA.

'Toluene

NA

NA. .

03

_Na, -

To)(aphehe o

0.5

NA

05 .-

CNAC

Trichlorfon (Chlorophos)

CNA

NA.

| NA,

: 0_,5'“ v

NA-

thchloroethylene

‘-:' - 2’040 )

e RN-A4 ’

T NA

AL

| 24 S-Tnchlorophenoxy- ~

proplomc -acdd-

110

. NA

NAC

CNAL

}Tnﬂurahn (Treﬂ_am)_

NA, |

. NA

N.A.

CNA

0.1

- Yalan

L NA

N

NA.

NA

09 .

NA

 NA

NA.

INORGANICS

Anhmony

15

A

NA

5

a

A1§emc T

lgls

~ 50 )

20

U oNA

20

“NA

s e ey | |
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-Cohformo Sto’re \Noter
Resources Control

| Board Leoksng S
, -‘Underground Fue! Tonk
| Fleld Manual - g

»The Leukmg Hnderground Fuel Tank Pzeld
:Manual was prepared by- the State ‘Water Re— ’
| sources Control Board in con]unctron with the-
California Depattment of Health Services in.an -
- effort to establish procedures for. deterrmmng
- { whether an underground storage fuel tank site is
, clean and safe, so0 as.to protect publrc health and
| the environment. If deals with gasoline and .
diesel fuel produicts only, including:, benzene, o
toluené, xylene, ethylene (BITX&E), and’ total .
petroleum hydrocarbons (TPH). The manual
provides a guideline for determlnmg site spec1f1c
| soil cleanup levels for the protect1on of ground o
Water :

| The soil cleanup levels were developed usmg
env1ronmental fate and chemistry data for .
- | BIX&E. . The s1te~spec1£1c cleantip: levels are’
1 based 'on several site features: depth to ground
| water, subsurface fractures, prec1p1tat1on man-"
‘made conduits, and unique site-specific features
. such as recharge area, coarse soil, nearby wells,. o
~|etc. The guidelines are valid for soil concentra-
~ | tions below 100, 80, and 40 ppb for benzene, N
B toluene, and xylene and ethylene, respect1vely
| It soil concentrations exceed these vélues, an
. | alternative r1sl< appralsal should be cons1dered

{In addltlon to soil cleanup gu1dellnes the LUFT
| field manual also-provides criteria for hazardous = .
‘waste class1f1cat10n of contarnlnated so1l ln the - g

e

C—041808
C-041808




E - ~
#y
ti l_\ ) - B - =
N R .
&1
e :
1. B .
e
1 ) - - L
g0 ,past DHS has setaTPH concentratlon of 1, OOO 3 e
17 mg/ kg in'soil as a hazardous waste c1a551f1cat10n L T
% . -criterion. At this time, DHS is researchmg the ' ' ‘ _
41 dssue with the objective of reassessing this - - ) o o :
1 ”threshold value. Until this issue is resolved the B
©  _LUFT Task Force recommends that a value of © p o
i 1,000 mg/kg TPH be used to classify soilasa. - .-+ o
'fhazardous Waste unt11 hew cr1ter1a are set R | . o :
N - .
'51 ‘:‘ . . " - . '
Be - PRIER LT Lo
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Cohtormo Stote WCiTeT“ B

Resources Controi

|| Board Sediment

= | Quality Objectives for =

~ |Enclosed Baysand
Es’ruones of Coin‘om

‘ The Cahforma State Water Resources Control
.. . | Board iscurrently developlng sedlrnent quahty .
~ .7 . [ objectives for enclosed bays and estuaries in the . " .
o - } State of California. Informatlon regardmg the . |
o ob]ectlves is in. Workplan for the. Development of ©
<.« | Sediment Quality Ob]ectzves for Enclosed Bays
- and Estuaries of Caltfomza The" purpose ‘ofthe "~
7| sediment quahty objectives will be'to protect the e

‘benéficial uses of bays-and estuarres from the .

adverse affects of tox1c substances g

o The approach is to erng several estlmators of :
.} sediment quality together into a smgle sedlment o
quahty objective. The estimators of sediment ..~
.| quality which will be used include the "Equlhb- S
.+ - lrium Partitioning Approac " from the U'S., N
A fEnvn:onmental Protéction Agency, the "Appar—
| ent Effects Threshold Approach” developed for .
usein Puget Sound, and the "Spiked Bioassay - . -
'Approach" used for general characterization of - ¢
- - | toxicity responses.. An uncertarnty factor will be -
- .} incorporated to accourit for.any dlsagreement [N
}'the'data. The combination of these three meth- . .
}ods balances the uncertainties and limitations. of S
any one-method by mcorporatmg ‘the strengths RIS |
of the other two. methods to produce a s:mgle “' - » I
‘“value e ‘o | ¥ F

C—041810
C-041810



- Office Box 100, Sacramento, California 95812-

i

For'more irxformation, contact Craig Wilson at.
the State Water Resources Control Board, Post

0100; phone: (916) 657-1108. &

> .

58
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3 Ccmfomlcu Regxonc:!
| Warter Quality Control

Chapter 8|

Board San Frcmc:tsco
Bay Region Testing

1 Requirements for -
Wetland Creation ond-

Upland Beneﬁcnol

|Reuse

The Cahforma Reg10na1 Water Quahty Control ‘
Board San Francisco Bay Region's document

“Sediment Screemng Criteria and Testing Re-

quirements for Wetland Creation and Upland |

Beneficial Reuse provides testing requirements . -

for different dredge material disposal options.

| Bach disposal option has specific dredged mate-" -
rial testing requirements. Some testing require- - -

ments are common to all disposal options. All.-

“dredging projects are required to complete the” .
| testing requirements contained in Public Notice .

.| 92-7, "Inferim Testing Procedures for Evaluatlng

C—041812

R 'Dredged Material Disposal in San Francisco Bay™
' (USACOE/USEPA/ SFBRWQCB/BCDC, 1992), -

except for the biological testing. Additional

testing requirements for each disposal ophon are
‘ d1scussed below. ‘

| Weﬂands Crecmon Cover ’

In addition to the standard requlrements, the
following tests shall be part of the dredging
projects for Wetlands Creation Cover material:

E 10- -day solid phase bloassay test (ASTM
Method E1367—90) '

59

C-041812




.. L. 1
I SN

) Modlfled Waste Extractron Test (WET)
‘ procedure Title 22, Division 4. 5, Chapter 11,
_ Appendlx 18

A Weﬂcmds Creation Noncover '
A leach test on the dredged material shall also be

‘part of the dredging projects proposed for Wet-
lands Creation Norncover material. The leach
test employed should include procedures for
leachate extraction under reduced as well as
ox1dlzed conditions. -

Class i "l.andﬁi!» | _
- Dredged material for disposal at a Class IIT

~ landfill has to meet the testing requirements and
sediment screening criteria of the individual
landfill. One acceptable testing procedure is the-
Regional Water Control Board's Designated
Level Methodology. This methodology takes

- into consideration the WET extractable concen-
tration from the material and an attenuation

'+ factor.’ The procedure is site and material spe-

. dific (see Chapter 9).

" Class Il Landfil
Dredged material proposed for disposal ata

~ Class I landfill has to meet the testing require-

and is below the concentrations of a hazardous -
i ~waste, it is acceptable for disposal ata Class II
C 1andf111 '

Class | Landiill " ,
Dredged material proposed for dlsposal ata

| - Class Ilandfill has to meet the testing require-
ments of the individual landfill. In general, if a
material contains concentrations greater than
those listed in Title 22, Section 66699(a), then the

a-Class I facility.

R e 2 S AR USRS

g ments of the individual landfill. In general, ifa.
.. . “materialfails to be.accepted-ata ClassIIllandfill .

material is hazardous and must be dlsposed ofat

Definition of Dredged Matenoi as !nerf
Waste

| Dredged material will be con51dered inert waste

if the followmg cr1ter1a are met:

1. Ithas contarninant concentrations less than
‘those listed for Wetlands Creation Cover
material and it passes the 10 day sohd—phase '
bloassay test;

or

It is within the concentratlons for the |
Wetlands Creation Noncover material, and it
‘passes the leach test.

Definitions relating to Class I, TI, and I landfills,

‘and inert waste are found in the California Code
~of Regulations, Title 23, Division 3, Chapter 15.

For more information contact Karen Taberski,

_Reglonal Water Quality Control Board, San Fran--
"] cisco Bay Region, 2101 Webster Street, Suite 500,
‘OaKland, California 94612; phone (510) 286-1346.
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B | California Regional
| Water Quality Control
| Board Central Valley

Region Desngncn‘ed

Level MeThodologyv

The Regional Water Quahty Control Board

Centtal Valley Region's Designated Level Meth-

| odology for Waste Classification and Cleanup
Level Determmatmn establishes a method for
classifying wastes and determining the degreeto
which a contaminated site should be cleaned. or
to which remedial action is necessary. The

methodology defines the lower boundary of the -
"designated waste" classification (Title 23, Cali-
- | fornia Code of Regulatzons Division 3, Chapter

{ 15 "Discharges of Waste to Land") by establish-

ing "Designated Levels." _These levels are con-

| centrations of waste constituents above which a
waste is presumed to pose a threat to water
quality at the site being considered. Wastes
classified as "designated waste" are required to -

. have Class I containment. The De31gnated
Levels can also be used to determine the neces-
sity of cleanup or mitigative measures for water
quahty protection at sites w1th soil contamma— _
tlon '

De51gnated Levels are "measures of the mini-
mum concentrations of waste constituents .
which, ipon accounting for environmental -
attenyation at the proposed site of discharge,
have the potential to cause the water quality "
goals for the constituents to be equalled or ex-
ceeded in ground and/or surface waters"
(Marshack, 1989). The designated levels are
based on water quality goals and environmental
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attenuation factors. Water quality goals are
numerical parameters indicating the mandated -
water quality for the proposed site. In many
cases, the background water quality is appropn—
ate for water quality goals. In other cases, sev- -
eral water quality criteria and standards exist
that are designed to protect a number of beneﬁ-

- C1a1 .uses.

Environmental attenua‘aon factors approxunate
 the degree of expected attenuation under reason- -
- able worst-case conditions at the site. Several
- characteristics influence the environmental fate
~ -of a constituent: Depth to ground water, net -
{ . recharge, characteristics of the vadose zone,
- pollutant characteristics, topography, etc. At—

tenuation factors are derived using siteand - .

' consutuent specific information. However, in =
- cases where resources may not permlt a detailed
environmental fate analysis, a "generic" environ-

mental attenuation factor should be used. The ,
"generic” environmental attenuation factor is

' based on the degree of natural water quality.

protection, as seen in the following:

Attenuation _

‘ Degzee of Water

Quality Protection. Factor
.VeryLow 1

Less than Average ' - 1-10

Average 100

Very High* 1000

* also for constituents that are known to have

~ amuch greater than average degree of
’ envuonmental attenua‘aon '

Two types of Designated Levels exist, the

Soluble Designated Level and the Total Desig-
nated Level. The Soluble Designated Level is
compared with extractable concentrations of
contaminants in the solid waste. The extractable

8
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concentrations are determined using the WET
procedure from Title 22, Division 4.5, Chapter
11, Appendix II of the CCR. The Total Desig--
nated Level is calculated for comparison with
total constituent concentrations at the site. The
methods for determining Soluble Designated

i Levels and_ Total Designated Levels are given -

below:

v Soluble Designated Levels

- Soluble. .
Designated
Level fora: .~ . Go
"Constxtuent of 7 (m
 ‘aSolid Waste -
; (mg/L of WET extract)

NOTE: The factor of 10 represents the dﬂunons
caused by the WET procedure

Total Designated Level

- In addition to the water quality goal and envi-

ronmental attenuation factor, the Total Desig--
nated Level takes another factor into consider-

" -ation, the leachability factor. The leachability
 factor is equal to the total constituent concentra-
- | tion divided by the leachable constituent concen-

tration.

Leachabxhty Factor =

NOTE: The Leachable Constituent Concentra-
tion must be converted into mg/kg by multiply-

: mg by the dilution of the WET procedure

! In cases when mformatlon on the Jeachable

fraction is unavailable, the leachability factor

i must be approximated. The recommended

"generic" leachability factors are:

# Volatile Organics—1 fold Leachability Factor -
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n Orgamcs—lO fold Leachablhty Factor
n Inorgamcs—lOO fold Leachablhty Factor

The Total De51gnated Level for a constituent is:

© ' The Regional Water Quality Control Board -

-~ provides the following guidelines for comparing -
. . Soluble Designated Level and Total De31gnated
««  Level Results:

m If the total concentration of a constltuent

of a solid waste equals or exceeds the Total

Designated Level but the extractable concen-

tration of the constituent does not exceed the
: Soluble De51gnated Level, the waste should
- not be classified as a "designated waste,"’
since it is the extractable or soluble constitu-
- ent concentration that has the potential to
adversely unpact water quahty

IR AT e

k| “,"If the total concentrahon of a constltuent ‘

" in a solid waste is less than ten times the

.~ . Soluble Designated Level for the constituent,

[, itwould be unlikely for the extractable con-

" stituent concentration from the WET to equal
or exceed the Soluble Designated-Level, ~

~ assuming sample homogeneity. Therefore, '
~extraction testing would be unnecessary and
the waste would not be Con31dered a "desig-’
nated waste."

- The threat to water quality posed by constituents
‘ Of a contaminated soil is similar to the threat

63
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posed by constituents of a solid waste in an

unlined landfill or waste pile. Therefore, by

deriving s1te—spec1f1c Designated Levels for
constituents of contaminated soils, the necessity .
for cleanup or mitigative
measures for water quality
protection can be assessed.

For more information on the

| ogy, contact Jon Marshack at
the Central Valley Regional -
Water Quahty Control Board,
3443 Routier Road, Suite A, =
Rancho Cordova California 95827-3098 phone
(916) 255-3123. W@

C-041816
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Chapter 10

U.S. Environmental
Protection Agency

‘Acid Volatile Sulfide

Mefhodology

| The U S. Env1ronmental Protection Agerlcy is

currently developing a methodology for deter- .-
mining sediment criteria for divalent cationic
metal contaminants in anoxic sediments. The

" method focuses on the role solid phase sulfides

play in controllmg the b1oavallab111ty of toxic
metals

‘| EPA's Ac1d Vola’ale Sulﬁde (AVS) method mea-
_sures the amount of reactlve solid phase sulﬁdes.

These sulfides are available to bind with metals

B | such as nickel, zinc, cadmium, lead, copper and

C—041817

‘mercury. Cold hydrochloric acid is added to the :

sample causing the reactive solid phase sulfides
to volatilize and form hydrogen sulfide gas
(H,S). The H,S is trapped and the amount of

'sulﬁde is measured The sulfides: that Volat1hze

are called Ac1d Volatlle Sulfides (AVS)

The addmon of acid to the sample also results in

| the solublhzatmn of metals from less soluble "
| sulfides. These metals are defined as Simulta-
neously Extracted Metals (SEM).

‘The relative amounts of AVS, and SEM are im- |

portant in the prediction of potential metal

‘bioavailability. If SEMs are found in excess of

the AVSs, the toxic metals in the sample are
potentially bioavailable. On the other hand, if
AVSs are greater than SEMs, the toxic metal is
bound to sulfide and is not bioavailable. Most
freshwater and marine sediments contain high
enough AVS concentrations to have a significant
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effect on the bioavailability of toxic metals.

It is anticipated that the methodology will be -
used to define contaminated sediment accordmg
to the followmg ratios:

- SEM/AVS<1 Sediment Not Contaminated

SEM/AVS >1 Sediment Pofentially
_ Contaminated (other bind-
-ihg factors may apply if
toxicity is“not pbserved)

If sediment is determined to be contammated an’ {
appropriate prograin strategy for contaminated |

sediments must be followed. It should be noted
that this method does not yet: account for

' b1oaccumulat10n - -

' 'The AVS methodology is anticipated to be pré~' .

sented to the Science Advisotry Board (SAB) in

- the fall of 1994. SAB s a senior scientific panel
- of nationally recognized experts EPA employs to
- review new scientific approaches. In addition to

the current AVS methodology, a secondary

factor relatingto the organic carbon concentra- .

tion in Sedirn'ent is being incorpvorated.

For more mformahon, contact Mary Reiley at the
Environmental Protection Agency, Office of
Science and Technology, 400 M Street, S.W.,
#4304, Washlngton, DC 20460; phone (202)
260-9456. &
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I | Historical Tnbu’rylhn
Chapter 11 |isie
N | Tributyltin (TBT), an anti-fouling paint for boats,
| is a widespread contaminant of marine and fresh .
water habitats in California. Once TBT enters
the water, it has been found to accumulate in
¥ o sediments. Once in the sediments, TBT degrades
i , ' | to dibutyltin (DBT) and monobutyltin (MBT).
' ' Currently no sediment criteria exist for TBT.
However, some accumulated data can be used to
assess ranges of concentrations. These data are

listed in Table 6 (on page 74) and are explained
below | '

-~ | In 1986, the State Water Resources Control ,
Board's Priority Chemical program conducted a
water and sediment sampling project. Samples

- | were collected from San Diego Bay to as far

3 S . : _ | north as Crescent City, California and in the

) ' * | Sacramento-San Joaquin Delta. Sites were se-

: S lected both within and away from high- den31ty '
¢ , o . : pleasure and fishing craft areas in order to show"
' o a potential gradient of TBT use.

‘In 1986-87, the U.S. Navy studied tota_l butyl tin -
concentrations in 15 harbors. The sample sites
were separated into naval, Commerc1a1 and ,
¥ ecologmalhabpfat S

In 1992, the U.S. Army Corps of Engmeers
sampled sediments near Alcatraz, California in
an attempt to determine reference or back-
ground concentrations of several constituénts in
the area. Five separate sample sites were se-
lected.

Canada is the only country outside of the U.S.
known to have reported data on TBT concentra-
tions in sediment. In 1982, a study of TBT con-
centrations in the water and sediment of lakes,
rivers, and harbors of Ontario was conducted.
Samples were collected from 24 sites. W
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 Table 6—Butyltin Historical Sediment Data

Study Sample Site TBT DBT MBT Total BT
{ppb, dry weight)
SWRCB CA Coastal and Delta ‘| 0.23-23 | 0.26-27 | 0.36-60 [ N.A.
Waters - :
U.S. Navy | Mare Island N.A. N.A. N.‘A. N.A.
| Naval N.A. | N.A. N.A. 4.6
Commercial 'N.A. N.A. N.A. 4.7
Ecological Habitat N.A. N.A. N.A.- 3.5
San Diego N.Aa. | Na. | Nl | NeaL
Naval N.A. N.A. N.A. 87
Commercial N.A. N:A. N.A. 178
Ecological Habitat N.A. N.A. N.A. 9.1
U.S.'Army | Battelle, Jan 92 N.D 0.6 1.0 N.A.
Corps of
Engineers
‘ Battelle, Jun 92 N.D N.D 1.1 N.A.
Battelle, Sept 92 N.D N.D N.D. N.A.
Oakland berths 7, 8, <1l.1 .<1.1 <l.1 N.A.
‘ 9 & 25 -
Port of SF Berth 35E <1.3 <1.3 <1.3 " N.A.
) Canada ontario 30-540 9-350° 14-580 N.A.
Legend:
N.A. — Not Available
N.D. — Not Detected
68
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